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INTRODUCTION 
This investigation was undertaken in an effort to establish the struc­
tural pattern of the male copulatory structure in the species of a sub­
family, to observe the structural variation, and to determine whether 
the genitalia could be used in the overall classification. Application of 
the male and female genital structures, both external and internal, have 
been regularly applied to many orders of insects in recent years. These 
structures have been especially useful to show phylogeny both within a 
group and the relationships of different groups. The male organs of 
intromission have been especially useful in revisions of several acridoid 
genera, and overall studies of the epiphallus of the superfamily Acridoidea 
have been made to establish certain families and subfamilies. 
The phallic structures for certain examples of the Acrididae have 
been described by Walker (1922) and Snodgrass (1935). Chopard (1920) 
has considered examples from most of the acridid subfamilies, but the 
treatment is inadequate for a detailed comparison. These authors were 
primarily concerned with the relationships of the Acrididae to other 
families and the phylogeny of the higher groups of the Orthoptera. Else 
(1934) studied the development of the phallus and Grasse and Hollande 
(1946) illustrated the principal types found in the Acrididae. Roberts 
(1941) made a comparison of the subfamilies of the Acrididae primarily 
on the basis of their phallic structures. He presented a generalized 
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description of the phallic structures of the subfamilies and indicated 
phylogeny. More recently Dirsh (1956) studied the phallic complex in 
Acridoidea in relation to taxonomy and revised the families and sub­
families on the basis of his conclusions. On the other hand, Hubbell 
(1932), Gurney (1940b), Uvarov (1943), Ohmachi (1950) and others have 
used the form of the intromittent organs in their systematic studies. 
These entomologists were chiefly concerned with species and subspecies 
differences within genera as supporting evidence in their revisions or 
reviews of the groups. 
The phallic complex has not been investigated for the degree of uni­
formity or variability in its basic pattern except in a few small unrelated 
groups, and its usefulness as a basic tool in classification has not been 
determined with any degree of certainty. The complex has been estab­
lished for most families and subfamilies of the Acridoidea, but generic 
and specific assignment is incomplete. Consequently, in this study an 
attempt was made to compare the modifications in the male copulatory 
structures within the genera and species of a subfamily, and, on the basis 
of these modifications, to present observations concerning the phylo-
genetic relationships of these groups. Because of the need of a complete 
revision of the subfamily, however, external morphological characters 
in addition to the phallic complex are considered. 
The subfamily contains species which are highly variable. The large 
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body size and environmental differences to which species are subjected 
are undoubtedly responsible for this variation for the most part. This is 
especially true of specie s from western North America which may be 
subjected to extremes of altitudes, temperatures and general habitat, 
and also for species which occur over most of the American continents. 
Environmental conditions play an important part in variation of 
external morphological characters, but internal characters such as the 
phallus should be less variable, except as may be incidental to external 
changes. 
The present study indicates that for the most part external characters 
are highly variable and the reliance upon these characters as a basis for 
classification must be considered. Apparently the more bizarre a struc­
ture may be, such as a cristate median pronotal carina, the more variable 
it is. However, with few exceptions the phallic complex and especially the 
epiphallus and the shapes and relationships of the valves of the cingulum 
and the apical valves of the penis are not subject to variation to any great 
degree, and when it does occur it is found in a complex species group 
which occurs over an extended area. 
The generalized type of phallic structure of the Oedipodinae can be 
figured by a representative species. Fundamentally it consists of this 
basic type, with other species and genera differing only in degree. Specific 
differences were readily noted in the epiphallus and relationships of the 
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valves of the cingulum and apical valves of the penis, and for the most part 
this study is based only on the comparison and relationship of these struc­
tures. These same conclusions have been made by Dirsh (1956) in his 
comparative study of families and subfamilies. 
The extent  of  th is  research has  been dependent  upon avai lable  mater ia l  
and is  therefore  not  complete .  Several  genera,  res t r ic ted in dis t r ibut ion,  
were not  avai lable  for  comparison,  and a  revis ion of  o ther  genera is  
necessary before  they can be adequately def ined and the numbers  of  
species  determined.  
The genera of  the  subfamily have never  been completely aggregated 
into dis t inct  groups.  As a  mat ter  of  fact ,  Blatchley (1920)  grouped al l  
eastern Oedipodinae into only two t r ibes ,  but  cer ta inly a  more complex 
s i tuat ion exis ts ,  especial ly  when the ent i re  subfamily for  a l l  of  North 
America is  considered.  Because the Oedipodinae are  cosmopoli tan,  
however ,  any such grouping is  only tentat ive unt i l  the  subfamily can be 
revised for  the ent i re  world.  
The present investigation is based on a study of the genitalia of 
approximately 760 specimens representing 123 species and subspecies in 
45 genera of Oedipodinae and Acrididae from North and South America. 
No attempt was made to make this a world-wide study because material 
from other continents was not available. Whenever possible examination 
of more than one specimen was made of each species. In fact, if the 
5 
specimens were available, a large series collected at the same time was 
examined to obtain a better range of variation. In addition, specimens col­
lected in different years from the same locality were examined to investi­
gate the variation which might occur in populations as a result of time. 
Finally, specimens of a species from widely separated localities and 
collected from different environmental habitats were studied. 
There appears to be little variation in the genital structures of any 
species, and where variation does occur it is discussed in individual cases 
and further illustrated by diagrams. It was found that variation of these 
structures could be obtained by different techniques of dissecting, and 
such technique was standardized to obtain a minimum degree of physical 
or chemical variation. The degree of sclerotization of parts was obvious 
and especially apparent when teneral specimens were examined. It 
appears that sclerotization of internal structures proceeds more slowly 
than externally and specimens which were apparently completely sclero-
tized externally showed internal teneral conditions. Therefore, selection 
of fully mature specimens is problematical but important. 
Phylogenetic studies are little more than mental exercises because 
of the many revisions that occur from studying different characters, but 
such relationships are here suggested. 
It is the hope of the writer that this study will contribute substantially 
to the knowledge of the .fundamental structure of the epiphallus and intro-
mittent organs of the male Oedipodinae, and the importance of these 
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structures in taxonomy will be recognized. Also, that other studies along 
this line may be initiated, with the result that the phylogenetic relation­
ships of the species will become more adequately known, and that the 
classification of the groups will become more reliable and not subject 
to postulation. 
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TERMINOLOGY OF STRUCTURES 
The terminology of the structures of the phallic complex has been 
provided by morphologists who have illustrated the structures and may 
have worked out their functions. The following homologies are provided 
as a result of the extensive morphologic or taxonomic researches of 
Chopard (1920), Walker (1922), Snodgrass (1935), Roberts (1941), 
Albrecht (1953) and Dirsh (1956). For the most part, terminology used 
in the most recent study (Dirsh) is here adapted. 
The male phallic complex of the Oedipodinae is illustrated by 
Conozoa carinata Rehn. The following characters will apply to this 
species in particular and to all Oedipodinae in general. 
The enlarged ninth sternum (Fig. 1) is divided by a transverse suture 
into a proximal area, the ninth sternum proper, and a distal area, the 
subgenital plate, which are movable on each other. Distally, a reflexed 
pallium (Figs. 1 and 4) ( the capuchon inférieur of Chopard) forms a fold 
partly covering the apex of the phallus. This structure is a membranous 
continuation of the ectophallic membrane and is connected with the walls 
of the genital chamber. Dorsally, the abdomen terminates in the eleventh 
abdominal tergum, the supraanal plate or epiproct, and dorso-laterally 
by the paired paraprocts (Figs.- 1 and 4). The chamber thus delimited by 
these external structures is the genital chamber (Fig. 1). 
The phallic complex consists of the epiphallus and the intromittent 
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organs and their associated structures. This complex of intromittent 
structures is the aedeagus (Snodgrass, Roberts, Albrecht and Dirsh), 
which term is used only in a functional sense. This structure was called 
the penis by Chopard and Walker. It is normally concealed beneath the 
hood of the pallium. 
On the dorsal surface of the phallic organ is the epiphallus (Figs. 2 
and 5) (Snodgrass, Roberts, Albrecht, and Dirsh) (epiphalle of Chopard; 
pseudosternite of Walker) which arises from the ectophallic membrane 
and which represents a part of the phallic complex rather isolated from 
the other parts. It has a special auxiliary function. It is a strongly 
sclerotized structure differing in relative size and shape in the Oedipo­
dinae. The postembryonic development was studied by Dirsh who 
reported that in the last nymphal stage of the insect, it is only slightly 
sclerotized and is not of the shape to be found in the adult. After the 
final moult, it acquires its characteristic shape, but for some time it 
remains soft and as a result may present somewhat indefinite margins. 
At the time of sexual maturation, however, it becomes a hard, thick 
structure. These findings were confirmed in examination of both imma­
ture and mature specimens in the present investigation. 
The phallic organ can be divided functionally and developmentally into 
an endophallus and ectophallus. The endophallus consists of the endo-
phallic sac and the aedeagus which is derived from it as thickenings of the 
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walls of the sac. The ectophallus is differentiated into the ectophallic 
membrane and the sclerotized cingulum. 
The ectophallic membrane (Fig. 2), partly sclerotized, completely 
covers the phallic organ and separates it from the other internal organs 
of the body. Dorsally this membrane forms a basal .fold (Fig. 2) (Snod­
grass, Roberts, Albrecht and Dirsh), which bears sclerotized projec­
tions or plates on its surface. Together with a ventral fold the aedeagus 
can be pushed out and retracted. The ventral fold, which is also formed 
by the ectophallic membrane and which is analagcus to the basal fold, 
forms the somewhat sclerotized ventral lobes (Figs. 2 and 3) (Snodgrass, 
Roberts and Dirsh) (subventral lobes of Walker; capuchon inférieur of 
Chopard). 
Internally the ectophallic membrane is connected with the cingulum, 
a secondary strongly sclerotized complex structure derived from the ecto­
phallus. It consists of apodemes, zygoma, rami and valves. A pair of 
elongated sclerites, the apodemes (Figs, 3, 5 and 7) (Snodgrass, 
Roberts, Albrecht and Dirsh), are located dorsally, are thick, rod-like 
and strongly sclerotized. This paired structure is the apophyses du pont 
of Chopard and the endapophyses of Walker. The apodemes are joined 
together at their proximal ends by a transverse, bar-like zygoma (Figs. 
3 and 5) (Snodgrass, Roberts, Albrecht and Dirsh), very heavily sclero­
tized and broad. The zygoma is synonymous to the pont postérieur of 
Chopard and the arch of endapophyses of Walker. The rami of the cingu­
lum (Figs. 2, 3 and 5) (Roberts and Dirsh), paired, enclose laterally and 
almost conceal the median intromittent part of the aedeagus. The exter­
nal wall of each fold is sclerotized forming a rectangular plate. At the 
base of the internal walls, the membrane is reflected back to ensheath 
the intromittent aedeagus. The rami are the valves inférieures of 
Chopard, the lateral plates in the proximal part of the dorsal lobe of 
Snodgrass, and the sub-ventral lobes of the aedeagus of Albrecht. They 
extend as a dorsal part of the cingulum and connect ventrally around the 
aedeagus by membranes. The arch of the cingulum (Fig. 8) (Dirsh) is a 
small, transverse sclerite which forms a connection between the zygoma 
and the valves of the aedeagus. This heavily sclerotized structure is the 
bridge of anterior phallotreme sclerites of Snodgrass and the arch of 
dorsal valves of Roberts and Albrecht. The arch of the cingulum bears 
a pair of valves (Figs. 2, 6 and 8) which project from the arch parallel 
to the apical valves and dorsal to them. The valves of the cingulum are 
some of the most confused structures of the phallic complex in terminol­
ogy. In part, this is the anterior, dorsal apical processes of aedeagus 
of Snodgrass; in part, the dorsal valves of aedeagus of Roberts and 
Albrecht; and, in part, the sclerites of dorsal lobe of Walker. They are 
less heavily sclerotized than are the apical valves, but show a consis­
tency both of shape and degree of sclerotization in the species of the 
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subfamily. 
The apical valves (Figs. 2, 3, 7 and 8) are the distal valves of the 
aedeagus in most oedipodine species, are paired structures, distinctly 
sclerotized and function with the valves of the cingulum in the transmis­
sion of the spermatophore to the female genital chamber. These apical 
valves provide a useful taxonomic criterion, which, along with the valves 
of the cingulum and the epiphallus, provide useful means of identification 
of species. These structures have been termed the ectoparameres by 
Walker, the posterior ventral apical process of aedeagus by Snodgrass, 
and the ventral valves of aedeagus by Roberts and Albrecht. 
The functional aedeagus, then, consists of a pair of parallel apical 
valves and cingulum valves, separated for their entire length by a 
channel, the phallotreme (Figs. 2 and 10), which forms the posterior 
end of the genital passage. It is surrounded by a sheath (Figs. 2, 3, 
7 and 8) which lies against the arch of the cingulum and which is attached 
to the base of the zygoma. The sheath may partially obliterate the shape 
of the valves, and its affinities are difficult to ascertain. According to 
Dirsh the sheath originates from the cingulum and appears as its distal 
continuation. This structure has been variously described as the sheath 
of penis by Dirsh, the sheath of aedeagus by Roberts, the outer membrane 
of distal part of dorsal lobe of aedeagus by Snodgrass, the outer mem­
brane of dorsal and ventral lobes by Walker, and the prepuce by Chopard. 
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The apical valves are well developed and heavily sclerotized. They 
become narrowed proximally and make an abrupt S- shaped bend, the 
flexure (Figs. 3, 7 and 8) (Roberts and Dirsh). Beyond this they expand 
as a pair of large wing-like plates, the basal valves of the penis (Figs. 
3, 5,6 and 7) (Dirsh). Medially these are heavily sclerotized and 
become more lightly sclerotized to the margins. Walker referred to 
these structures as the base of parameres or endoparameres, while they 
were referred to as the endophallic plates by Snodgrass, Roberts and 
Albrecht. The term adapted from Dirsh would seem more appropriate 
because they are continuous with the apical valves. The basal valves are 
strengthened by arm-like sclerotized processes, the gonopore processes 
(Figs. 3, 5, 6 and 7) (Snodgrass, Roberts and Dirsh) ( the process of endo­
phallic plate of Albrecht). The opening and closing of the gonopore between 
the ejaculatory sac and the spermatophore sac is regulated by the gono­
pore processes, which in turn are controlled by the valves of the penis. 
The endophallic sac referred to above is a continuous chamber com­
prising the ejaculatory sac, the gonopore, the spermatophore sac and 
the phallotreme. The ejaculatory sac (Figs. 3, 6 and 7) is a distal 
widening of the ejaculatory duct and is situated for the most part under 
the basal valves of the penis. An extension of this ejaculatory sac and 
situated distally and partly dorsally to it is the spermatophore sac 
(Figs. 3 and 7). The two sacs are separated by the gonopore (Fig. 10), 
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surrounded by the paired gonopore processes. The distal extension of 
the spermatophore sac is the phallotreme (Figs. 2 and 10) with its 
terminal opening. 
The epiphallus (Figs. 2 ,  5 and 9) is of the "bridge-like11 form of 
Dirsh. This transverse bridge may be broad or narrow and varies even 
within a species as a result of sclerotization of parts. It is strongly 
curved ventrally and appears as a double structure (Figs. 45 and 46d). 
The ventral part may be variously modified with projections which have 
no apparent taxonomic value. The bridge is connected along its length 
by the ectophallic membrane. Attached to the bridge, on either side, 
are the lateral plates (Dirsh), forming the sides of the epiphallus and 
which are connected laterally to the ectophallic membrane. These 
plates are the lateral lobes of Snodgrass. A pair of small lateral 
sclerites (Figs. 2 and 5) (Roberts), somewhat oval in outline, are repre­
sented as mere thickenings of the ectophallic membrane. These struc­
tures are the oval sclerites of Albrecht. 
Anteriorly the lateral plates of the epiphallus bear a pair of pro­
jections, the ancorae (Roberts and Dirsh), which vary in shape and size 
and in general position. Snodgrass has referred to these structures as 
the anterior processes, while Albrecht referred to them, in part, as the 
hook-like processes. Posteriorly, there occurs another pair of projec­
tions, the lophi (Roberts and Dirsh), sclerotized more heavily than the 
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lateral lobes and of various shapes. They are nearly always provided 
with minute projections, giving them a "toothed" appearance. The lophi 
and ancorae are the most distinct parts of the epiphallus and can be used 
as criteria for classifying species. With few exceptions they are consis­
tent in any oedipodine genus. The lophi are also known as the posterior 
processes of epiphallus of Snodgrass, the postcornua or processes of 
pseudosternite of Walker, and, in part, the hook-like processes of 
Albrecht. 
The bridge, the lateral plates, the ancorae, and the lophi are vari­
ously curved individually and the entire epiphallus is generally strongly 
curved rather than being a plate-like structure. 
Little is known about the functions of the various parts of the 
phallus owing to the absence of direct observations. Dirsh, however, 
presented a summary of these functions. The complex serves a dual 
purpose: for the accumulation of the sperm and the secretions of the 
genital glands and the formation of the spermatophores, and for the 
transfer of the spermatophores into the female genital chamber. 
The sperm passes through the ejaculatory duct and into the ejaculatory 
sac, and then into the spermatophore sac through the gonopore. Move­
ment of the sperm from these two sacs may be regulated by the lateral 
movements of the valves of the penis which compress the gonopore. 
The sperm and the secretions in the spermatophore sac form the 
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spermatophores. The transfer of the spermatophores from the phallus 
to the genital chamber of the female is probably achieved by the active 
movement of the movable parts of the aedeagus as well as by compres­
sion of the spermatophore sac. The entire phallic complex is well pro­
vided with numerous muscles, and this compression may be muscular or 
may be the result of internal body fluid pressure. In an erected position 
the entire phallus becomes filled with fluid and greatly swollen. 
As outlined above, the basal and ventral folds permit the aedeagus 
to be pushed out or drawn in. 
Apparently the epiphallus serves to grasp the edge of the female 
sub genital plate and to fix the phallus firmly during copulation. The 
grasping function is performed by the lophi, which accounts, also, for 
the tooth-like projections over its surface, while the fixing function is 
achieved by the ancorae. 
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LITERATURE AND HISTORICAL REVIEW 
Species of Orthoptera were among the first insects to be described, 
and a review of general Orthoptera literature is practically a review of 
systematic entomology. 
In establishing the present system of classification in 1758, Linnaeus 
included the grasshoppers and related forms which he described under a 
large group, to which he gave the name Coleoptera. They did not long 
remain in this order of insects, however, for in 1767 he transferred them 
to his order Hemiptera. DeGeer in 1773 established the term Dermaptera 
for these and closely related insects. Later Fabricius, in 1781, placed 
them in an order which he called Ulonata. The ordinal term Orthoptera 
did not appear in the literature until 1789 when Olivier introduced the term 
Orthopteres. More recently the group of insects known as the earwigs 
have been transferred to the order Dermaptera, thus restricting the 
ordinal name of Orthoptera to the roaches, mantids, phasmids, and 
saltatorial forms. 
The literature on general Orthoptera begins in America appropri­
ately with the writings of Say (1825a), who presented a section in 
American Entomology under the genus Gryllus. He also presented (1825b) 
the first of the many publications on specimens collected by the United 
States Government explorations and expeditions throughout the western 
United States. These reports were later continued independently by 
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Haldeman (1853), Scudder (1876a and 1876b), Thomas (1872, 1873a, 1873b, 
1873c, 1874, 1875, 1876 and 1878), and others. 
One of the earliest books on Orthoptera was presented by Serville 
(1839), who published a major contribution on these insects. He dis­
cussed the history of the group, included alphabetical tables of authors 
and their works, and gave a general account of the many species and 
genera known at that time. 
In a series of publications, Saussure (1859, 1861 and 1862) described 
large numbers of new species of Orthoptera from America. 
Between 1873 and 1875 Stâl presented a complete treatise of the 
entire order and gave a critical review of the Orthoptera described by 
Linnaeus, DeGeer and Thunberg. In this series of publications he set 
up a number of new subfamilies, Including his "Oedlpodldae" and pre­
sented a series of keys for the Identification of the Insects. He also 
transferred many species to new genera much to the dismay of the 
entomologists of that day (Thomas, 1875). This publication made It 
possible for Saussure to present his Impressive Prodromus Oedlpodlorum 
(1884) and Addltamenta (1888) which remain to this day the Important and 
essential publications to a proper study of the Oedipodinae. 
The .first catalogue of Orthoptera was presented by Walker (1870), 
who published listings and descriptions of specimens In the British 
Museum. This was not a catalogue in its presently accepted sense, 
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but was a monograph of the order. The publication is of limited use 
as can be illustrated by his supplement which came out the following year 
(1871). He should, nevertheless, be given due credit for the undertaking 
of such an important task. Walker's publication was used as a catalogue 
until Kirby (1904, 1906 and 1910) presented a more adequate and com­
plete three volume catalogue to the Orthoptera of the world. This publi­
cation is also now outdated and has limited use both as to phylogeny and 
synonymy. 
Several American entomologists were outstanding orthopterists before 
the turn of the century, and foremost among them was Scudder who began 
publishing on Orthoptera, while working on other groups of insects, in 
about 1862, and whose monumental works were terminated with two out­
standing publications, the catalogue (1899) and alphabetical index (1901) 
to the Orthoptera of North America. Of importance, too, are the 
publications of Thomas (1872, 1873a, 1873b, 1873c, 1874, 1875, 1876 
and 1878), who was responsible for describing most of the species 
collected by the United States geological and geographical survey parties 
to western North America. 
The turn of the century saw a continuation of Orthoptera systematics 
and a renewed interest in the study, and outstanding among the systema-
tists is Rehn of the Philadelphia Academy of Natural Sciences who has 
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successfully published on this group of Insects for approximately sixty 
years. The important publications which he has presented are far too 
numerous to review individually. Of lesser importance are the miscel­
laneous publications of Hebard, also of the Philadelphia Academy, and 
Caudell, of the United States National Museum. 
A listing of orthopterists would be Incomplete without the mention of 
Bruner, who culminated his work with a treatise on the Acrididae of 
Central America and Mexico, which was issued periodically between 
1900 and 1909. 
A precedent was established In 1833 when Harris published his 
catalogue of the animals and plants in Massachusetts, which went through 
two revisions, In 1841 and 1862. Many states now have publications by 
entomologists dealing with the Orthoptera of individual states. Many of 
these works are now out of date, but are still referred to for state listings 
of species and for keys to their classification. States which have been 
included in publications on Orthoptera are Indiana (Blatchley, 1902), 
New Mexico (Scudder and Cockerell, 1902), California (Woodworth, 1902), 
Minnesota (Somes, 1914 and Hebard, 1932a), Maine (Morse, 1921), 
Colorado (Hebard, 1929, and Alexander, 1941), Arizona (Ball et_al. , 
1942), Nevada (La Rivers, 1948), Iowa (Froeschner, 1954), Utah 
(Barnum, 1954), and several others. In addition, two publications invol­
ving larger geographic areas have been made. Blatchley (1920) published 
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on northeastern America, but this information is not as accurate as the 
smaller publication of Morse (1920) on the New England states. 
One entomologist has been most instrumental in providing lists and 
discussions of species for many states. Along with the publications for 
Minnesota and Colorado, above, Hebard has published individually on a 
number of states including South Dakota (1925), Montana (1928), Alberta 
(Canada) (1930), Kansas (1931), Illinois (1934), and North Dakota (1936). 
All of the above general references contain sections on the Oedipo­
dinae. In addition, two publications are restricted to this subfamily. 
Beamer (1917) and Henderson (1924) worked on the Kansas and Utah 
Oedipodinae, respectively. Both books are out-dated and have limited 
use because of the changes that have occurred in Orthoptera systematics. 
The literature dealing with the genital structures of the Orthoptera 
is not as numerous and more recent in origin. The comparative studies 
which have been made both on male and female genitalia have resulted 
in a more or less complete revision of the phylogeny of the group. This 
has been notable in the recent publications of Dirsh, who compared his 
findings with those of other workers in the past. 
Orthoptera have nearly always been included in comparative studies 
of insect genitalia. Newell (1918) introduced Orthoptera in her discussion 
and included tables of sclerites and appendages on a comparative basis 
with other orders of insects. Walker (1919 and 1922) worked out the 
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phylogenetic study of the terminal structures of orthopteroid insects. 
General developmental or morphological studies were made by Chopard 
(1920), Snodgrass (1935, 1936, 1937 and 1957), Quadri (1940), Roberts 
(1941), and Grasse and Hollande (1946). Matsuda (1958) reviewed the 
literature on the origin of the external genitalia of insects. 
The voluminous literature published on insect genitalia of all orders 
resulted in problems of terminology. Tuxen edited a taxonomist's 
glossary of insect genitalia as an aid to synonymizing and comparing the 
various structures. Ander (1956) wrote the section on saltatorial Orthop­
tera. 
More restricted studies have been made by several authors in the 
past few decades. Hubbell (1932) presented remarks on the taxonomic 
value of the concealed male genitalia in the Cyrtacanthacridinae when he 
revised a group of Melanoplus. A developmental anatomy of the male 
genitalia in Melanoplus was presented by Else (1934). Gurney (1940a) 
used comparisons of male genital structures in his revision of 
Orphulella, and Uvarov (1943) included discussions of the phallic complex 
with his treatment of the tribe Thrinchini of the Pamphaginae. Grasse 
and Hollande (1945), working with Calliptamus, and Ohmachi (1950), with 
Quilta, used the phallic complex as a basis of their discussions. The 
phallus has, in fact, proved to be so useful that nearly all revisionary 
studies are based wholly or in part on these structures. 
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In publishing on the anatomy and physiology of the Acrididae, Uvarov 
(1948) discussed the Importance of the spermatheca of the female in dif­
ferent groups and subfamilies of Acrididae, and stated that it promised 
to be of considerable taxonomic value. Slifer and King (1936) and Slifer 
(1939 and 1940) had previously worked out the variation in the female 
spermatheca and discussed Its relationship In different families and sub­
families of Acridoidea. Dirsh (1957) confirmed the conclusions of 
Slifer that the spermatheca can be of taxonomic value to establish the 
affinities of certain families and subfamilies. Slifer (1940), however, 
showed that the spermatheca does vary within a species, and independent 
research carried on by the author in two subfamilies of Acrididae and by 
Wlddows (1958) in the Tetrlgidae shows that this character cannot be 
relied upon even as a generic character and Is absolutely of no value as 
a specific character because of the great variation which occurs within 
series of specimens collected In any given area and at the same time. It 
can be used, however, to establish affinities of the higher categories. 
After considering all literature dealing both with external and inter­
nal morphology of the Orthoptera, one can arrive at a tentative scheme 
of phylogeny. The present tendency is to divide the Orthoptera into four 
smaller orders, restricting the term Orthoptera to the Saltatorial forms, 
but such practice Is not universally accepted. It Is most common to 
restrict this division to subordinal rank. The jumping forms, then, 
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would be grouped in the suborder Saltatoria. Two distinct series of this 
suborder are recognized, the Caelifera and the Ensifera, the former 
containing those forms with short antennae, the latter being restricted 
to the "long-horned" forms. In North America, three superfamilies 
of the short-horned series are distinct, the Tetrigoidea, constituting 
only one family, the Tetrigidae, or grouse locusts; the Tridactyloidea, 
constituting the pygmy mole crickets and related forms; and the 
Acridoidea, a complex superfamily containing the great majority of the 
species. 
The relative positions of the families and subfamilies of the Acri­
doidea are in a transitory state and any one arrangement is not univer­
sally accepted. Systematists throughout the world cannot agree as to 
their relationships. In a recent publication, however (Dirsh, 1956), the 
genital structures of the male Acridoidea are discussed. According to 
this scheme of phylogeny, the North American forms can be grouped into 
five families, Eumastacidae, Tanaoceridae, Xyronotidae, Pyrgomor-
phidae and Acrididae, with the Acrididae being the largest. If North 
American species are considered separately, this placement seems valid. 
The family Acrididae is further subdivided into a number of sub­
families, four of which are represented in North America. These are 
the Romaleinae, Catantopinae, Acridinae and Truxalinae. 
The Romaleinae was established as a subfamily by Roberts (1941), 
with Romalea as the type genus, on the basis of the phallic complex. As 
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a result of the presentation of these characters as well as a consideration 
of external morphology, this subfamily has been accepted. Dirsh, how­
ever, has removed several genera out of the subfamily on the basis of 
his recent studies. The North American genera of the Romaleinae can 
be recognized by the presence of the external apical spine of the hind 
tibia, which, together with the two apical spines always found in the acri-
dids, gives an appearance of having three external apical spines. This 
character is absent in the three Asiatic genera and one African genus 
which Dirsh transferred to this subfamily. However, he suggests the 
unusual character of the stridulatory organ on the hind wings as a dis­
tinctive feature to separate them from the rest of the Acrididae. The 
Romaleinae was not studied in the present research except in order to 
confirm the findings of Dirsh in the form of the phallic complex in the 
genus Romalea (Fig. 11). 
The Catantopinae, with Catantops as type genus, was subdivided by 
Dirsh into one new family and several subfamilies, two of which he des­
cribed as new. He further synonymized the old recognized subfamily 
Cyrtacanthacridinae (the Cyrtacanthacrinae of some authors) and placed 
these species mainly in the groups Cyrtacanthacres and Podismae. If 
the lumping of these two subfamilies is valid, then Catantopinae would 
be the recognized subfamily name because the type genus Catantops was 
described in 1854, while the type genus Cyrtacanthacres was described 
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much later, in 1870. The Catantopinae as restricted by Dirsh is a cos­
mopolitan group and was not studied as a part of this research. However, 
until the new system is more universally accepted, the subfamily Cyrta-
canthacridinae is being retained, and is so recognized in the phylogenetic 
chart. The subfamily can best be distinguished by the form of the phallic 
complex (Figs. 12 and 13). The intercalary vein is absent from the 
tegmina and the glands of Comstock and Kellogg are present in the 
female. In most cases the prosternai tubercle is present, but this struc­
ture sometimes occurs in the Acridinae as well, while in some Catanto­
pinae (Cyrtacanthacridinae) it may be reduced. 
The Acridinae of Dirsh includes those genera previously recognized 
in the tribe Acridini and with the addition of the subfamily Oedipodinae. 
As restricted by him the subfamily would consist of the groups Acridae, 
Pargi and Oedipodae. The type genus Ac rida was described by Linnaeus 
in 1758 and the genus Oedipoda by Serville many years later. The name 
Acridinae has been used by many authors and is still retained by some 
systematists as the subfamily name of the slant-faced acridids (Truxa-
linae). 
The Oedipodinae have been distinguished from the Acridinae mainly 
by their general body shape, and more particularly by the frons being 
vertical in the Oedipodinae and oblique in the Truxalinae. This character 
is relative and many genera present an appearance which cannot definitely 
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be distinguished by the outline. 
Uvarov (1942) proposed the use of the presence of the stridulatory 
intercalary vein in the medial area of the tegmina as the diagnostic fea­
ture of the Oedipodinae. According to Dirsh this character is not well 
formed, and a complete series of intermediates, from a distinct and 
serrate stridulatory vein to a very irregular and clearly non-functional 
structure, can be seen when the genera of the Acridinae and the Oedipo­
dinae are considered together. Furthermore, in some genera the inter­
calary vein may be more or less well-developed in the male, but absent 
in the female. For these reasons Dirsh found it impossible to retain the 
Oedipodinae as a subfamily. 
A consideration of only those genera of North America, however, 
fits into the old scheme of phylogeny well and the forms are distinct. 
The Oedipodinae as such retain a more or less well defined intercalary 
vein. 
These world-wide groups have always been difficult to define, and 
because of the confusing characters and until the new classification is 
more widely accepted, the Oedipodinae is retained. 
The Oedipodinae and Truxalinae groups cannot be distinguished on 
the basis of their genital characters, according to Dirsh, but in the 
North American forms studied they are quite distinct. 
The Oedipodinae as now limited was recognized by Kirby (1910) as 
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the subfamily Locustinae. He also preferred the family name of 
Locustidae over Acrididae. 
The fourth subfamily of North American forms, the Truxalinae, is 
the old Acridinae of many present-day authors. The type genus, 
Truxalis, was described by Linnaeus. The Truxalinae are closely re­
lated to the Oedipodinae, but differ from them by the presence of 
stridulatory pegs on the internal side of the hind femora and in the 
absence of an intercalary vein in the medial area of the tegmina. 
A modified phylogenetic scheme of the Acridoidea of North America 
is presented in Diagram 1, which arrangement is based on comparisons 
of internal structures as well as external morphology. 
PRO- ACRIDOIDEA 
r- EUMASTACOID 
EUM AST ACID AE 
TANAOCERIDAE 
X Y RONOTID AE 
r- PYRGOMORPHIDAE 
L-ACRIDOID 
—AC RIDID AE 
• ROMALEINAE 
CYRTACANTHACRIDINAE 
r- OEDIPODINAE 
L- TRUXALINAE 
Diagram 1. Phylogeny of Acridoidea of North America. 
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MATERIALS AND TECHNIQUES 
The insect specimens used in this study were dried, mounted museum 
specimens. The materials and techniques used during the course of the 
study have been similar to those used in other comparative genitalic 
studies. 
All specimens were first relaxed in a chamber for a period of 24 to 
48 hours, depending upon the size of the specimen. It was found that 
specimens too relaxed were not as suitable for the removal of the geni­
talia as those with a minimum of relaxing. 
After the specimens had been sufficiently relaxed the phallic complex 
was removed as follows: The specimen was held by the abdomen between 
the thumb and forefinger, and the subgenital plate pulled back to reveal 
the complex. The phallus was removed by inserting a pair of needle 
forceps on either side of the structures, thus severing the pallium. The 
phallus was lifted out of the genital chamber by an upward, anterior 
motion. The severed parts of the pallium were pushed into the empty 
genital chamber and the subgenital plate was returned to its proper posi­
tion without external injury to the insect. The phallic complex can also 
be removed by the raising of the supraanal plate, which technique is 
more suitable for small specimens. These smaller specimens should be 
dissected with a micro-needle instead of larger forceps which may tear 
not only the complex but also the subgenital plate. 
The affinities of the various membranes of the ectophallus were 
established by the removal of the entire end of the abdomen from the 
relaxed specimen. The natural position of the membranes was not 
altered during treatment. 
The dissected portion of the insect was placed in approximately a ten 
per cent solution of potassium hydroxide for 15 to 45 minutes, depending 
upon the size of the specimen. For comparison, some specimens were 
treated in hot potassium hydroxide solution for a few minutes, but it was 
found that this procedure was too severe and distortions occurred in the 
large structures of the complex. After treatment the complex was trans­
ferred to distilled water for washing. Further dissections were made in 
a small watch glass in approximately seventy per cent ethyl alcohol. All 
extraneous materials were removed with micro-needle s or forceps to 
allow complete study of the membranes and sclerotized structures. 
These were drawn in various views or were further dissected to enable 
observations to be made upon the epiphallus and aedeagus. The desired 
dissected structures were transferred to a depression slide lightly coated 
with petroleum jelly to which the tissues adhered, thereby allowing no 
movement while the drawings of the structures were made. The depres­
sion slide was filled with a solution of approximately seventy per cent 
ethyl alcohol to which had been added approximately one per cent glacial 
acetic acid to neutralize the action of the potassium hydroxide. 
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After the desired study the structures were transferred to microvials 
containing a very minute amount of glycerine. The glycerine was intro­
duced into the vials by means of a hypodermic syringe, which method 
allowed the injection of a bare minimum of the medium. The vials were 
corked and attached by the cork to the pin holding the specimen. It is 
important that direct contact of the cork with the glycerine be avoided. 
All illustrations were drawn to the same scale in order to obtain a 
true comparison not only of size but of shape of structures. A line scale 
of the proper magnification is included on each plate to facilitate meas­
uring of structures. 
The most difficult technique encountered was in the proper orienta­
tion of the structures so the drawings consistently represented the same 
view. To avoid individual errors in orientation, however, a second 
drawing from a different view was made, and thus comparisons can be 
made by two illustrations. The valves of the cingulum and apical valves 
of the penis are also drawn to the same scale in lateral view. All struc­
tures are thus oriented to the same position to obtain a proper comparison. 
The illustrations were prepared with the aid of a Howard micrometer 
disk ocular using an American Optical Company dissecting microscope at 
90 magnifications. Pencil drawings were first made on paper with one-
quarter inch squares and then traced on Strathmore Alexis drawing 
paper by use of a Hamilton drawing table with ground glass and fluores­
cent lights. The drawings were inked with India ink and mounted on 
Crescent Illustration Board. 
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SUBFAMILY OEDIPODINAE STAL 
1873 Oedipodidae Stal, Recenslo Orthop. , 1:7. 
Fasti glum of the vertex somewhat prominent and generally declivent; 
front vertical or subvertical; eye proportionately small, the long diameter 
seldom more than the genal groove; antenna generally linear or filiform 
and generally inserted above the middle of the eye. Pronotum with 
median carina, often cristate and nearly always cut by one or more trans­
verse incisions, rarely entire, sometimes sub-obsolete; lateral carina 
generally poorly developed; metazona of the pronotum of sub equal size or 
longer and broader than the prozona, posterior margin produced, angulate, 
or broadly rounded; lateral lobe of the pronotum deeper than long, poste­
rior angle variously produced or rounded. Tegmen and wing always fully 
developed, large; wing usually brightly colored on disc, generally bounded 
by a dark transverse,band; tip of wing transparent, maculate or dusky; 
tegmen with well-developed intercalary vein at least in the male, usually 
roughened for stridulating. 
Epiphallus bridge-shaped. Ancora large, articulated with anterior 
projection which is well developed. Lateral plate large; lophus large, 
variously lobed, generally with minute to large tooth-like projections, 
especially abundant on inner lobe. Apical valve of penis and valve of 
cingulum well developed, generally with large lobes, variously projected 
anterior to lobes. 
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The subfamily characteristics described by Stâl were given in the 
form of a key to the subfamilies, and were more restricted to typical 
genera. 
Eighteen genera and 45 species were included in the original Oedipo­
dinae, several genera being partially or entirely North American. Those 
genera which included North American species were Tragocephala Harris 
(a synonym, in part of Chimarocephala and Encoptolophus), Arphia Stàl, 
Camnula Stâl, Hipp is eus Saussure, Oedi poda Latrielle, Psinidia Stâl 
and Trimerotropis Stâl. It is interesting to note that the author included 
seven species in the type genus Oedipoda, which species now represent 
four distinct genera from North America and one genus from South Africa. 
Only one species is still considered to be a representative of Oedipoda. 
This type genus is not a part of the North American fauna. 
Stal met with opposition from other entomologists by his changes in 
the genera, but he, nevertheless, contributed an important service to 
science in splitting up some of the heterogeneous genera such as Oedipoda. 
After the description of Oedipodinae, entomologists began confusing 
the genera of this subfamily with those of the Truxalinae, which he had 
described at the same time. 
The existence of the oedipodine groups had been recognized before 
Stal's description. Most of the species had been described under the genus 
Oedipoda, and it was Saussure (1861) who first suggested a change in 
classification. Under his "Oedipodiformes" he had included or described 
Tomonotus, Hippopedon and Oedipoda, the last being further divided into 
three subgenera, Oedipoda, proper, Leprus, and Hippiscus. 
Scudder (1876b) presented keys to the genera of Oedipodinae, which 
were based upon those by Stal, and included in his list three genera of 
Truxalinae (Oedocara (=Aulocara), Stirapleura and Psoloessa) and one 
genus of Romaleinae (Brachystola). These genera are oedipodine in 
general body shape and have often been considered along with other 
related genera, to be oedipodine. 
The most important publications dealing with the subfamily since the 
original description are the Prodromus oedipodiorum insectorum ex 
ordine orthopterorum (1884) and Additamenta (1888) of Saussure. Keys 
to the classification of the oedipodids were given and the generic and 
specific relationships were clarified. Many new genera and species were 
described. Saussure, like Scudder, classified as Oedipodinae many 
species which have since been transferred out of the subfamily. He 
divided the subfamily into two series according to the width of the space 
between the lobes of the metasternum. The many forms having a wide 
interspace were characterized by the form of the head and pronotum and 
the texture of the tegmina. Gurney (1940a) discredits the importance of 
this sternal character, but it nevertheless is useful as a key character of 
several oedipodine genera. 
Blatchley (1920) referred to the species of this subfamily as the "band 
winged locusts", which description is useful and appropriate for the 
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majority of the species. Some species, however, have 110 trace of the 
fuscous band on the wings. All North American species which have banded 
wings, however, do belong to the Oedipodinae. 
The wings are generally brightly colored on the disc, and may be 
black, red, orange, yellow, green or blue, with yellow being the pre­
dominant color. Wing coloration is not exclusive with the North American 
Oedipodinae, however, as Pedioscirtetes in the Truxalinae has definite 
colored wings. 
The intercalary vein of the tegmen is variable. This structure is 
commonly present in Oedipodinae and furnished with stridulatory pegs. 
In the Truxalinae, however, the intercalary vein is present in Liguro-
tettix. This genus was not available for examination and the characters 
of the posterior femora have not been studied. 
The Oedipodinae are characteristic of arid and semiarid regions. 
The great majority of the forms which occur in the southwest are indica­
tive of the importance of this environment. Nevertheless, they are not 
entirely absent from any inhabitable area. 
Until a complete revision of the subfamily is made the number of 
species will be difficult to accurately determine. Kirby (1910) listed a 
total of 546 species in 87 genera for the world, of which nearly half 
were known from North America. Of the North American forms over 
200 species in 31 genera were listed from western United States. As a 
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comparison, Blatchley (1920) included only 25 species and three sub­
species in 12 genera for the United States east of the Mississippi River 
and parts of eastern Canada. Morse (1920) discussed only 15 species 
from the New England states, one of which is a synonym. 
A complete list of the genera of Oedipodinae of North America and 
a conservative list of the numbers of species and subspecies contained 
therein are given in Table 1. The number of specimens which have 
been dissected for this research and the number of species and sub­
species represented in each genus are also given. The use of tribes 
has not been universally accepted in Orthoptera studies. However, in 
order to show natural relationships the genera have been assembled into 
groups. 
The phylogeny of the genera is postulated in Diagram 2. 
Table 1. Synopsis of North American Oedipodinae. 
Total Total Specimens Species Subspecies 
Genus species subspecies studied studied studied 
Group Chortophagae 
Chortophaga 5 - 26 2 
Chimarocephala 12 11-
Encoptolophus 7 2 20 3 1 
Group Arphiae 
Arphia 21 1 31 5 1 
Group Camnulae 
Camnula 1 - 15 1 
Hipp ope don (?) 1 - 0 
Group Hippisci 
Hippiscus 6 25 2 -
Pardalophora 4 - 18 4 
Xanthippus 11 8 32 2 3 
Cratypedes 1 - 5 1 
Sticthippus 2 0 - -
Agymnastus 2 11-
Leprus 7 - 12 3 
Group Trop idol ophi 
Tropidolophus 1 2 1-
uo 
o 
Table 1. (Continued) 
Total Total 
Genus species subspecies 
Group Dissosteirae 
Dissosteira 5 
Spharagemon 7 1 
Microtes 1 
Scirtetica 2 1 
Group Lactistae 
Lactista 6 
Platylactista 2 
Leuronotina 1 
Tomonotus 2 
Group Derotmemae 
Derotmema 4 3 
Trepidulus 2 
Rehnita 2 
Trachyrhachys 8 2 
Metator 2 
Mestobregma 3 2 
Group Psinidiae 
Psinidia 2 1 
Specimens Species Sub spec 
studied studied studied 
20 3 
26 5 
3 1 
4 2 1 
17 3-
3 1 
1 1 
2 1 
42 3 3 
2 1 
20 2 -
49 5 2 
4 2-
24 2 1 
7 2 1 
Table 1. (Continued) 
Genus 
Total 
species 
Total 
subspecies 
Specimens 
studied 
Species 
studied 
Subspecies 
studied 
Group Trimerotropi 
Conozoa 
Trimerotropi s 
Circotettix 
Aerochoreûtes 
Hadrotettix 
Shotwellia (?) 
Group Heliasti 
Heliastus 
Group Anconiae 
Anconia 
Spaniacris 
Coniana 
4 
49 
9 
1 
2 
1 
4 
1 
1 
1 
5 
2 
1 
155 
109 
15 
5 
6 
0 
3 
0 
1 
4 
23 
2 
1 
I 
1 
1 
2 
1 
Total Oedipodinae 198 32 714 95 18 
Romaleinae 
Cyrtacanthacridinae 
Truxalinae 
10 
8 
28 
1 
2 
7 
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DISCUSSION OF GENERA 
Genus Chortophaga Saussure 
1884 Chortophaga Saussure, Mém. soc. phys. hist. nat. Genève, 
28(9):72. 
Genotype: Acrydium viridifasciatum DeGeer. 
Medium size with rather slim, compressed body. Vertex hori­
zontal, triangular, its apex truncate, median carina absent; foveola very 
shallow, elongate, triangular, or indistinct; frontal costa prominent, 
sulcate below ocellus, somewhat narrowed above base of antenna; antenna 
short, less than length of head and pronotum. Pronotum strongly tectate, 
front margin bluntly angled, posterior margin acutely angled; median 
carina not prominent, straight and slightly incised by the principal 
sulcus; lateral carina present only on metazona. Tegmen distinctly 
surpassing apex of abdomen, apical half membranous; wing faintly 
yellowed basally, infuscated apically; intercalary vein moderately 
developed, midway between median and ulnar veins. Posterior femur of 
medium size, equal to or surpassing tip of abdomen. 
Epiphallus variable, anterior projection and ancora greatly pro­
duced, the ancora large and stout. Aedeagus short, weakly developed; 
apical valve of penis without distinct median lobe, which is characteristic 
of most oedipodine genera. 
This genus exhibits definite truxaline characters by the linear 
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interspace between the metasternal foramina, the projection of the head 
and the form of the pronotum. The intercalary vein is only moderately 
developed. However, the truxaline character of the stridulatory ridge 
on the posterior femur is absent. 
The epiphallus is more inconsistent in general characters in this 
genus, but the aedeagus is very distinct and distinguishable from other 
genera. 
Four species were listed in this genus by Kirby (1910), two of 
which are found in North America. The other two species are found in 
Costa Rica and Cuba. Since the publication of Kirby's catalogue, a fifth 
species has been described from southeastern United States. 
Species of this genus have been heretofore included in many oedi­
podine and non-oedipodine genera, including Tragocephala, Ch.im.aro-
cephala, Acridium, Gryllus, Locus ta, Gomphocerus (Truxalinae) and 
Oedipoda. This is due to the historical development of systematics in 
Orthoptera, the species being described according to the known genera. 
Members of the genus show remarkable dimorphic coloration and 
are exceedingly variable in minor morphological characters. Of the 
synonym Tragocephala (which was preoccupied in Coleoptera and not 
available for Orthoptera), Thomas (1875) remarked: "Modifying the group 
to which this belongs, as above stated, and retaining the arrangement of 
the groups as given in my Synopsis, this genus will, so far as North 
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American genera are concerned, form the connecting link with Tryxalini. " 
Chortophaga viridifasciata (DeGeer) 
(Figs. 14-17) 
Anterior projection and ancora greatly produced in front of 
bridge, ancora large; outer lobe of lophus minute. Entire epiphallus 
noticeably long and narrow. Aedeagus as in the genus description. 
The general distribution of this species ranges over most of eastern 
United States and southern Canada, west to the Rocky Mountain states, 
the western limits being eastern Arizona, Utah, Idaho and Montana. 
Specimens examined: Provo, Utah Co. , Utah, May 15, 1950, 
A. H. Barnum; Vernal, Uintah Co. , Utah, April 10, 1954, Blaine Moore; 
Mt. Pleasant, Titus Co. , Texas, September 14, 1955, A. H. Barnum; 
Grizzly Bear Camp Ground, Black Hills National Forest (near Mt. Rush-
more), Pennington Co. , South Dakota, June 13, 1957, A. H. Barnum; 
Charleston, Mississippi, September 7, 1925, H. M. Harris; 4 miles 
east of Gilbert, Story Co. , Iowa, June 2, 1958, R. E. Widdows; Ledges 
State Park, Boone Co. , Iowa, May 15, 1956, A. H. Barnum; Fraser, 
Boone Co., Iowa, June 1, 1957, A. H. Barnum; Knoxville, Tennessee, 
April 4, 1921, C. N. Ainslie; Ithaca, New York, May 27, 1888. 
This is a very variable species, not only noticeable in dimorphic 
coloration but also in minor structures. Seven synonyms have been 
established, these having been described by early entomologists. The 
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phallic complex and especially the epiphallus are very variable according 
to locality, but consistent in a series. Specimens from the western 
limits of distribution exhibit a marked asymmetry of the ancorae and 
are less strongly sclerotized than specimens from the east and south. 
Study of large series may reveal that subspeciation is evident as is sug­
gested by the characters of the epiphallus. The aedeagus did not vary in 
the specimens studied. 
Chortophaga australior Rehn and Hebard 
(Fig. 18) 
Lophus of epiphallus linear, the inner lobe little wider than the 
outer lobe; ancora stout; bluntly pointed. Apical valve of penis short 
but stout. Phallic complex distinctly different from previous species. 
The distribution is apparently limited to Florida and southern 
Georgia. 
Specimens examined: Alachua Co. , Florida, March 4, 1923, Alex­
ander-Walker; Gainesville, Alachua Co. , Florida, February 10, 1923, 
F. W. Walker; Mims, Brevard Co. , Florida, March 12, 1947, L. D. 
Beamer. 
Blatchley (1920) considered this as a southern form of viridifasciata, 
but was certainly wrong in so doing. The two species are distinct, and 
the epiphallus and aedeagus are sufficiently distinct to even be mistaken 
for different genera. The bridge of the epiphallus is considerably different 
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in structure in not being strongly curved ventrally, and presenting a 
ribbon-like arrangement. 
Genus Chimarocephala Scudder 
1876 Chimarocephala Scudder, An. Rept. Chief Eng. 1876 App. JJ, p. 
508. 
Genotype: Tragocephala pacifica Thomas. 
Closely related to Chortophaga but differing in the following charac­
ters: Summit of head with a distinct median carina; fastigium of vertex 
and frontal costa very deeply sulcate, its upper extremity strongly com­
pressed. Median carina of pronotum moderately high; posterior margin 
of pronotum forming a right angle. Intercalary vein of tegmen not in con­
tact with the radial at its tip; wing very narrowly infuscated along the 
outer margin. Average size considerably smaller than Chortophaga. 
Anterior and posterior projections of epiphallus reduced; ancora 
very large, lophus small. The aedeagus was not studied. 
Members of this genus can be distinguished from Chortophaga by the 
character of the intercalary vein. From Encoptolophus it differs in the 
very short, stout antennae, and the head, which is compressed with a 
prominent, angulate fastigium. 
The genus was originally established for four species, viridi­
fasciata, brevipennis, cubensis, and pacifica. In 1884 Saussure 
removed the first three species to his new genus Chortophaga, leaving 
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only pacifica, which is therefore the type of the genus. At the same 
time he described a new species, Chimarocephala behrensi, from Cali­
fornia, and referred to that genus his Tomonotus otomitus, a Mexican 
species described in 1861. Saussure separated his new Californian spe­
cies from pacifica, also from California, on the characters of the 
thorax, which he said was smooth with the median carina entire in 
behrensi and rough and with the carina incised in pacifica. But, as proven 
(Caudell, 1905) by Thomas' original description and by his type, which 
is in the National Museum, Saussure did not correctly interpret his 
species, the characters attributed to behrensi really belonging to pacifica. 
Tomonotus otomitus has since been removed from the genus, 
leaving one species which has been split up into three geographic races. 
Chimarocephala pacifica pacifica (Thomas) 
(Fig. 19) 
Phallic complex as described in genus. 
Apparently this race is limited in distribution to extreme southern 
California and Baja California. 
Only one specimen, without locality label, was available for study. 
Genus Encoptolophus Scudder 
1875 Encoptolophus Scudder, Proc. Boston Soc. Nat. Hist., 17:478. 
Genotype: Oedipoda sordida Burmeister. 
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Body short and stout, compressed, the head swollen. Vertex of 
head broadly triangular, the apical half sloping feebly downward, disc 
with a deep concavity, median carina present on basal half; foveola dis­
tinct, triangularly elongate; frontal costa narrow. Pronotum with anterior 
margin truncate, posterior margin forming a sharp right angle; median 
carina distinct, slightly higher on prozona, incised by the principal sulcus 
into two nearly equal halves; lateral carina visible only on metazona. 
Tegmen broad and short, its tip broadly rounded, slightly surpassing 
abdomen in both sexes; intercalary vein distinctly nearer ulnar than 
median vein; wing short and broad, pellucid or nearly so. 
Epiphallus similar to Chortophaga in that the anterior projection 
and ancora are greatly produced in front of bridge; lophus with large inner 
lobe; ancora very stout. Aedeagus short, extremely narrow throughout, 
weakly sclerotized; apical valve of penis without distinct median lobe. 
Kirby (1910) recognized eleven species of this genus, limited in dis­
tribution to North America. Recent synonymy and the description of one 
species since the publication of the world catalogue has decreased this 
number to no more than eight species, one of which is further subdivided 
into two geographic races. Complete revision of the genus may result in 
further synonymizing of species. 
This genus is most allied to Chimarocephala, but can be distin­
guished from that genus by the antennae being long and slender, the head 
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subtumid, rotundate, the fastigium in the female anteriorly obtuse. It 
can be distinguished from Chortophaga in the form of the intercalary vein. 
Epiphallus of specimens examined very variable, indicating that 
either Iowa is an area of subspecific inter gradation or more speciation 
exists than is presently known. 
Encoptolophus sordidus sordidus (Burmeister) 
(Figs.. 20-21) 
Epiphallus variable. Apical valve of penis tapering gradually, basal 
half broad. 
This geographic race is widely distributed throughout eastern 
North America from New England and southern Ontario to North Carolina, 
west to Michigan and Minnesota, eastern Nebraska and Kansas and south 
to Tennessee. 
Specimens examined: Ledges State Park, Boone Co. , Iowa, 
September 24, 1957, A. H. Barnum; 3 miles east of Boone, Boone Co. , 
Iowa, October 14, 1956, A. H. Barnum; Ames, Iowa, September 29, 
1957, A. H. Barnum. 
This group cannot be distinguished from typical costalis if only the 
epiphallus is examined. The aedeagus reveals minor character differ­
ences. This may indicate that Iowa is a zone of intergradation of the two 
races. 
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Encoptolophus sordidus costalls (Scudder) 
(Fig. 22) 
Epiphallus as in sordidus. Apical valve of penis extremely slender, 
with slight median lobe, not gradually tapering. 
This southern and western race is distributed from Arizona and 
Texas north to Canada throughout the Great Plains region. 
Specimens examined: Beach, Golden Valley Co. , North Dakota, 
September 14, 1921; 53 miles south of Marathon, Texas, June 23, 1947, 
H. S. Wallace. 
Encoptolophus subgracilis Caudell 
(Fig. 23) 
Epiphallus variable in specimens from two localities. Apical valve 
of penis gradually tapering nearly to flexure. 
This species is an inhabitant of the Great Plains region, occurring 
from South Dakota south to Texas and Arizona and far south into Mexico. 
Specimens examined: Quanah, Hardeman Co. , Texas, June, 1946, 
Vasco M. Tanner; 2 miles east of La Ventosa, Oaxaca, Mexico, June 20, 
1958, J. C. Schaffner. 
Sufficient differences are apparent in the epiphallus of specimens 
from these two areas that subspeciation is suggested. The aedeagus is 
less variable. Examination of a large number of specimens is necessary 
to substantiate this subspeciation. 
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Encoptolophus otomitus (Saussure) 
(Fig. 24) 
Epiphallus with large lateral plate; lophus large, especially the 
inner lobe; ancora long and slender. Valve of cingulum and apical valve 
of penis long, slender, noticeably arched. 
The distribution of this species has been poorly defined except that 
it occurs in Mexico. 
Specimens examined: 57 miles west of Durango, Durango, Mexico, 
August 31, 1957, R. E. Widdows. 
These specimens are assigned to this species with some doubt, as 
accurately determined specimens were not available for comparison and 
the species is so poorly known. 
Genus Arphia Stàl 
1873 Arphia Stàl, Recensio Orthop. , 1:113. 
Genotype: Gryllus sulphur eus Fabricius 
Moderately large, robust, with more or less compressed body. 
Vertex horizontal, distinctly concave, median carina usually present; 
foveola large, shallow, triangular; antenna about as long as the head and 
pronotum. Pronotum bluntly angled over base of head, posteriorly more 
strongly and acutely produced; median carina compressed to distinctly 
cristate, entire or slightly incised by principal transverse sulcus; 
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lateral carina rounded, distinct only on metazona. Tegmen leathery, 
densely and irregularly reticulate; intercalary vein nearer median than 
ulnar vein; wing with brightly colored disc, yellow to red. Hind femur 
stout. 
Epiphallus of usual oedipodine type, with long, slender ancora; bridge 
well developed; lophus long, slender, distinctly bilobed, with inner lobe 
projected anteriorly. Aedeagus stout, heavily sclerotized; apical valve 
of penis with distinct median lobe which is covered with small tooth-like 
projections. Arch of cingulum heavy; valve of cingulum with distinct 
lobe. 
This genus can easily be recognized by the linear (male) or quadrate 
(female) interspace between the metasternal foramina and the brightly 
colored wings. Very few genera of the Oedipodinae have this type of meta-
sternum, and of these Arphia is the only one with typical oedipodine wings. 
The phallic complex is remarkably consistent in the species studied. 
These characters are far less variable than the external morphological 
characters observed. 
Kir by (1910) recognized 34 species of this genus, all limited in dis­
tribution to North America. The majority of the species are typically 
southwestern, only four having been reported from northeastern America. 
Present published synonymy has reduced this number to not more than 21, 
one species of which is further subdivided into two recognizable sub­
species. Complete revision of the genus is needed to definitely limit the 
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species. 
In addition to the early described names (Oedipoda (Aedipoda), 
Locusta, Gryllus, Acridium) members of the genus appear in the early 
literature under the genus Tomonotus. 
Arphia sulphurea (Fabricius) 
(Fig. 25) 
Epiphallus with lophus distinctly linear, ancora slender, elongate, 
sharply pointed. Apical valve of penis and valve of cingulum distinctly 
pointed. 
This species has a wide range east of the Great Mains from southern 
Canada south to Florida and west to Iowa, eastern Nebraska and Texas. 
Specimens examined: Ames, Iowa, June 1897; Ames, Iowa, June 21, 
1958, A. H. Barnum. 
The epiphallus and aedeagus were consistent in a series of six 
males collected at the same time, and further agreed well with one speci­
men collected many years earlier. 
Arphia xanthoptera (Burmeister) 
(Fig. 26) 
Epiphallus of the usual type for genus, with more robust ancora 
and lophus. Valve of cingulum elongate anteriorly, blunt; apical valve of 
penis sharply pointed. 
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The general distribution of this species is eastern United States, 
its established western limits being South Dakota, Nebraska, Kansas, 
Oklahoma and Texas. 
Specimens examined: Ames, Iowa, October 9, 1950, R. T. Probst; 
Des Moines, Iowa, October 2, 1949, Gilbert Roller. 
Specimens exhibited the usual variation in size and the differences in 
pronotal cri station. 
Arphia pseudonietana pseudonietana (Thomas) 
(Fig. 27) 
Epiphallus more robust with distinctly pointed anterior and poste­
rior projections; apical half of ancora distinctly curved. Valve of cingu­
lum and apical valve of penis bluntly pointed, the latter distinctly pro­
jected. 
This geographic race is known from British Columbia and Vancouver 
Island south to New Mexico and Texas and east to Ontario (Canada), Michi­
gan, Iowa, Nebraska, Kansas and Oklahoma. 
Specimens examined: Lyon Co. , Iowa, August 27, 1937, L. A. 
Spain; Cody, Park Co. , Wyoming, Vasco M. Tanner; Mack, Mesa Co. , 
Colorado, October 3, 1954, A. H. Barnum; Spanish Fork, Utah Co. , Utah, 
August 24, 1953, A. H. Barnum. 
This is a very variable race, especially with regard to color and 
maculations. Specimens are available exhibiting differences from almost 
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black to medium brown. Five synonyms have been established for this 
group, which indicates the degree of variation encountered. The only 
differences in the phallic complex were shown in specimens from Spanish 
Fork, Utah. The epiphallus showed a distinct projection on the ventral 
side of the bridge, which character is without taxonomic significance in 
the species studied. The only external morphological difference in these 
specimens is a definite carina in the frontal costa running from the vertex 
half way to the median ocellus. 
Arphia pseudonietana crassa Bruner 
(Fig. 28) 
Epiphallus robust, flat; ancora moderately straight, blunt. Ante­
rior projection of apical valve of penis distinctly elongate and apically 
curved upward. 
A southern race, limited in distribution from Trans-Pecos Texas 
throughout southern New Mexico to southeastern Arizona and northern 
Sonora, Mexico. 
Specimens examined: 9 miles north of Nogales, Arizona, November 
13, 1955, J. C. Schaffner. 
There is some confusion as to whether or not this is a distinct 
species, as suggested by Tinkham (1948). Hebard (1935a) took the 
opposite stand in his published statement: "A Mexican series before us, 
though in general appearance agreeing more closely with typical 
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pseudonietana, is closer to the present race than we, in 1932, supposed. " 
No investigation as to the possible inter gradation was made in this study. 
However, the characters of the phallic complex reveal more differences 
between these two races than exist in more distantly related species of 
the genus. 
Arphia conspersa Scudder 
(Fig. 29-32) 
Epiphallus and aedeagus variable as illustrated, generally less 
robust. 
Distribution of this species occurs over most of the United States. 
Specifically it has been reported from extreme eastern Washington south 
to Arizona, east to Louisiana and north to Minnesota. The type locality 
is Dallas, Texas. No specimens were available for study from the type 
locality. 
Specimens examined: Las Vegas, Nevada, June 3, 1953, A. H. 
Barnum; Zion National Park, Utah, May 15, 1951, A. H. Barnum; 
Dinosaur National Monument, Utah, May 21, 1955, A. H. Barnum; Glade 
Park, Mesa Co. , Colorado, July 4, 1952, A. H. Barnum; Grand Mesa, 
Mesa Co. , Colorado, June 30, 1951, A. H. Barnum (elevation 11,000 
feet); 30 miles south of Valentine, Nebraska, June 9, 1950, Slater, 
Hicks, Laffoon. 
This is a very variable species complex with respect to many 
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morphological characters including the median carina, the frontal costa, 
the sulcations and carinations of the head and the lateral foveolae of the 
head. Hebard (1937), after a study of "many hundred specimens" con­
cluded that there are five phases of this species which can be correlated 
geographically. Each geographic phase is not only subject to decided 
individual variation but also shows a marked response to conditions of 
the immediate environment. As a result its extremes are often as widely 
different as any of the typical representatives of the other phases. One 
phase apparently intergrades into another gradually over an extended 
territory. Many synonyms have been published for this species complex, 
and it was assumed at one time that valid races do exist. 
Variation in the epiphallus of the Valentine, Nebraska, and Las 
Vegas, Nevada, specimens can be accounted for by the teneral condition 
of the phallic complex. This does not, however, account for the varia­
tion in the aedeagus. 
The only external differences other than what might be termed 
normal variation in this species are shown in the Las Vegas, Nevada, 
specimen. The head is wider in proportion to the pronotum than all other 
specimens which have been observed in this genus. Additional collecting 
from this locality, however, must be made before a more definite 
assignment can be made. 
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Arphia ramona Rehn 
(Fig. 33) 
Epiphallus differing only in the lophus, which is more variously 
curved. The apical valve of the penis is strongly arched. 
The distribution of this species is very local, apparently being 
limited to Southern California and probably southward into Mexican 
territory. According to Rehn and Hebard (1909), it is distributed over 
"a considerable vertical range" and the characters are "considerably 
modified by the same. " This modification includes difference in size 
of tegmina and wings and "a slight flattening of the median carina of the 
pronotum in individuals from the higher regions. " Individual color 
variation is also obvious. 
Specimens examined: Dripping Springs Ranger Station, 10 miles 
east of highways 395 and 71, Riverside Co. , California, May 30, 1954, 
A. H. Barnum. 
Genus Camnula Stâl 
1873 Camnula Stâl, Recensio Orthop. , 1:114. 
Genotype: Qedipoda pellucida Scudder. 
Body short, size below the average for the subfamily. Head com­
pressed; fastigium of vertex longer than broad, de clivent anteriorly, 
apex rounded; median carina very faint, often absent in male; foveola 
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shallow, narrowly triangular; frontal costa not prominent, flat or nearly 
so; antenna short. Disc of pronotum granulate, not rugose, its median 
carina low, of equal height throughout, incised slightly by the principal 
sulcus; lateral carina distinct both on prozona and metazona. Tegmen 
narrow, surpassing abdomen, or in some females equalling abdomen, 
apical cells quadrate ; wing pellucid with dusky venules. Hind femur 
equalling or slightly exceeding abdomen, its upper margin sharp, some­
what crested. 
Epiphallus very robust; lophus almost incised in middle in most 
specimens; ancora long, decidedly curved. Aedeagus decidedly different 
from all other oedipodine genera studied, and, in fact, not oedipodine in 
character. Apical valve of penis not lobate, greatly elongated and 
curved; valve of cingulum equally elongate and curved anteriorly. 
This genus is closely allied to Hippopedon from Mexico, the differ­
ences being outlined under the latter. According to Hebard (1928) it 
occupies a position between Encoptolophus and Hipp is eus. Encoptolophus, 
however, has a linear interspace between the metasternal foramina, 
while this structure is broad in Camnula. It cannot be associated with 
Hipp is eus because of its small size and hyaline and unhanded wings and 
other structural features. The genus is monotypic and varies consider­
ably in size and markings. 
The type of the aedeagus found in this genus is so unlike any other 
57 
Oedipodinae that conceivably it could be transferred out of this sub­
family. However, it is unlike any Truxalinae studied and as to whether 
or not it could properly be transferred to this subfamily would depend 
upon a more complete investigation of the Truxalinae. The posterior 
femora have no stridulatory ridge, which is typical in the Truxalinae. 
The intercalary vein, which is present, has no stridulatory ridge as 
is common in the Oedipodinae. The distinct lateral carinae are different 
from other North American oedipodine genera which have been studied. 
Whether or not any other genera present this type of aedeagus would 
depend upon a complete study of all Truxalinae and Oedipodinae of the 
world, and any new subfamily descriptions or transferrals of this genus 
should await a complete study. 
Camnula pellucida (Scudder) 
(Figs. 34-36) 
This species is distributed over most of North America from the 
Atlantic to the Pacific, from the Mexican border (probably found in the 
higher mountains of northern Mexico (Bruner, 1910)) to southern Canada. 
It is noticeably lacking throughout the southern Great Plains area and is 
also lacking from eastern United States south of the states bordering the 
Great Lakes. The range further extends eastward to Massachusetts and 
Virginia. In many localities throughout its range it is often one of the 
most abundant grasshoppers and may become economically important. 
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Study of the phallic complex discloses three distinct types, and 
each is consistent in all specimens studied. Western specimens show a 
very slight sclerotization in both the epiphallus and the aedeagus, even 
in apparent sexually mature specimens. The structures also show a 
distinct difference in structure. 
One type of phallic complex was observed in specimens from the 
following localities: Mona Reservoir, Juab Co. , Utah, July 28, 1957, 
A. H. Barnum; Corvallis, Oregon, July 30, 1919, B. B. Fulton. 
A second distinct type is represented by specimens from: Vail 
Pass, Colorado, elevation 10,500 feet, September 11, 1956, A. H. 
Barnum; Flagstaff, Arizona, July 14, 1947, Roger Olmsted; Bottlineau, 
North Dakota, August 13, 1920, C. N. Ainslie. The structures are very 
heavily sclerotized and distinct. 
The third type, somewhat intermediate between the two is repre­
sented in specimens from Porcupine Ranger Station, Park Co. , Montana, 
August 19, 1936. 
External morphological characteristics are less distinct and less 
reliable and a complete study of specimens covering the entire range 
of distribution will have to be made before subspeciation could be des­
cribed. 
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Genus Hippopedon Saussure 
1861 Hippopedon Saussure, Rev. mag. zool., Ser. 2, 13:322. 
Genotype: Hippopedon saltator Saussure. 
This monotypic genus is limited in distribution to Mexico, and no 
specimens were available for study of either external or internal charac­
ters. Bruner (1910) placed the genus immediately preceding Camnula, 
thus indicating a close relationship between the two. According to his 
key characters, the two genera are distinct. Hippopedon is characterized 
by the posterior lateral angles of the pronotum, which are acute. A second 
character is the carinae and sulcation of the vertex which are continuous 
with those of the frontal costa. In Camnula, the posterior lateral angles 
of the pronotum are rounded and the sulcation of the vertex is not con­
tinuous with that of the frontal costa. 
Of the species, Bruner reported that it looks like an insect that 
"might make its home amongst ordinary grasses and low herbage, rather 
than in rank, growing, forest vegetation. " Hebard (1932b) indicated that 
the species could be easily recognized by the weak geranium pink suffu­
sion of the wings toward the body. 
Genus Hipp is eus Saussure 
1861 Hippiscus Saussure, Rev. mag. zool. , Ser. 2, 13:398. 
Genotype: Oedipoda (Hippiscus) ocelote Saussure. 
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Species of large size and robust form. Head large, subglobose, 
gena swollen and strongly rounded into face; vertex with disc usually 
broadly triangular, its side distinct but not sharp; apex rounded or ob­
tusely angulate, more or less declivent, median carina extending from 
apex back over occiput, with a sub-transverse carina forming two tri­
angular, depressed areas above the lateral foveolae; foveola minute, 
shallow, usually triangular in form; frontal costa broad, flat, margins 
almost parallel to junction with vertex; antenna little, if any, longer than 
head and pronotum. Pronotum rugose and bearing a number of rounded 
or oblong tubercles, its anterior margin truncate, posterior margin 
obtuse or right-angled; pronotum distinctly constricted at apical third, 
lateral carina incomplete, indistinctly incised by principal sulcus; 
median carina prominent, wide, not too elevated due to sloping sides of 
disc. Tegmen exceeding abdomen, with numerous dark blotches; hind 
femur stout, depressed, dilated at base, the inner face usually bicolored; 
outer apical spines of hind tibia much shorter than those on inner apex. 
Epiphallus large, robust; lophus consisting of two nearly equal 
lobes, with or without median division, the inner lobe projecting 
decidedly anterior to outer lobe, the two inner lobes often in contact 
with each other; ancora long and slender. Aedeagus robust; apical valve 
of penis with tooth-like projection or rounded lobe; valve of cingulum with 
or without lobe. 
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This group can be readily distinguished by the very robust size, 
the median carina of the pronotum which is always strongly incised by 
only the principal sulcus, and the disc of the metazona with its strong, 
shining rugae and tubercles. 
The genus is most nearly allied to Pardalophora, but can be dis­
tinguished by the prozona and metazona being of equal length. In 
Pardalophora the prozona is decidedly shorter than the metazona. 
A complete revision of the genus is necessary before the species 
can be definitely limited. Apparently six species are recognized, three 
of which are found in the United States. 
Hippiscus ocelote (Saussure) 
(Fig. 37) 
Epiphallus large and robust, anterior projection and ancora 
recurved; lophus incompletely divided into two lobes; ancora small, 
slender, and noticeably curved. Aedeagus short and robust; valve of 
cingulum without lobe; apical valve of penis distinctly lobed, anterior 
projection very short, apex rounded. 
This insect is apparently found only in Mexico. Reports of its 
having been collected from Virginia by Fox (1917) and Hebard (1945) 
are certainly cases of mi s identification. 
Specimens examined: 14 miles south of Acaponeta, Nayarit, 
Mexico, September 2, 1957, R. E. Widdows. 
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Hippiscus rugosus (Scudder) 
(Figs. 38-39) 
Epiphallus large and robust, lateral plate large and flat; anterior 
projection and ancora slightly recurved; lophus divided into outer and 
inner lobes, the inner lobes of the two lophi often in contact with each 
other anteriorly; ancora long and slender. Aedeagus robust; apical valve 
of penis with tooth-like projection. 
The distribution of this species is generally east of the Rocky 
Mountains. The reported western limitations are southeastern Montana, 
northeastern Colorado, southern Arizona and northern Mexico. Although 
it extends east to the Atlantic coast, from Maine to Florida, it is appar­
ently uncommon in the northeast. The reports from extreme north­
eastern United States may be in error inasmuch as it has not been redis­
covered since the original reports in 1862 and 1868 (Morse, 1920). 
Specimens examined: Fairbanks, Alachua Co. , Florida, July 18, 
1924, F. W. Walker; Ames, Iowa, September 29, 1957, A. H. Barnum. 
As would be expected from the general size of the insect, the epi­
phallus is heavily sclerotized and massive. Some variation occurs in 
specimens and many extremes would be anticipated due to the physical 
force of the lophi coming in contact with each other. The more gen­
eralized type is represented in specimens from Florida. Many inter­
mediates between these two, as illustrated, were found. 
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This insect has been described under six different names, and, as 
is common with large species, much variation occurs in external 
morphology. Variations also occur in color characters and. body 
markings. The disc of the hind wing may be any degree of yellow to red 
and both extremes can be found in the same habitat. 
Genus Pardalophora Saussure 
1884 Oedipoda (Pardalophora) Saussure, Mém. soc. phys. hist. nat. 
Geneve, 28 (9): 83. 
Genotype: Oedipoda phoenicoptera Burmeister. 
Very similar to Hippiscus. Head large, subglobose, gena swollen 
and strongly rounded into face; vertex with disc usually broadly triangu­
lar, its side distinct but not sharp; apex rounded or obtusely angulate, 
more or less declivent, median carina extending from apex back over 
occiput, transverse carina absent; foveola of medium size, shallow, 
usually triangular in form; frontal costa constricted above bases of 
antennae, which are little, if any, longer than head and pronotum. Pro­
notum rugose and bearing rounded or oblong tubercles, disc flat; median 
carina elevated, incised only by principal sulcus; metazona decidedly 
longer than prozona. Tegmen exceeding abdomen. 
Epiphallus variable, lateral plate large and flat, otherwise resem­
bling Hippiscus. Valve of cingulum and apical valve of penis with lobes, 
decidedly produced, anteriorly; apical valve the longer. 
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This was originally proposed by Saussure as a subgenus of 
Hippiscus. The absence of the transverse carina on the vertex of the 
head, the constriction of the frontal costa above the bases of the antennae 
and the longer metazona convinced Rehn and Hebard (1916) that it should 
be elevated to generic rank. Kir by (1910) had previously elevated this to 
generic rank but had given no reasons for so doing in his catalogue. 
Four species have been described in the genus. 
Pardalophora apiculata (Harris) 
(Fig. 40) 
Lophus of epiphallus divided into two distinct lobes, the outer 
lobe being much the larger. Apex of apical valve of penis rounded, 
decidedly curved; apical valve considerably longer than valve of cingulum. 
This species is widely distributed but may be very local. It 
ranges from Colorado, Kansas, Missouri and Kentucky north through 
Montana and Maine and into Canada. It has been collected as far north 
as Hudson Bay, the Great Slave Lake and the Upper Mackenzie River 
(Hebard, 1925). 
Specimens examined: Fraser, Iowa, June 1, 1957, A. H. Barnum. 
The species is very variable in wing color and wing length. Vari­
ations in external morphology, in addition to markings, resulted in this 
insect having been described under three other names. 
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Pardalophora phoenicoptera (Burmelster) 
(Fig. 41) 
Lophus of epiphallus divided into two distinct lobes, the outer lobe 
rounded, small, the inner lobe elongate and decidedly curved inward. 
Valve of aedeagus approximately the same length; valve of cingulum 
truncate at apex. 
A widespread southern species found over the southeastern United 
States, north to southern New Jersey, southern Indiana, Illinois, and 
extreme southeastern Kansas, Oklahoma and Texas. 
Specimens examined: Medora, Iowa, August 3, 1936, Brysh; a 
second specimen labelled "Fla. " (Florida?). 
Both specimens were alike in characters of the epiphallus and 
aedeagus. The bridge of the epiphallus of the species is not heavily 
sclerotized and bends in the middle even when being removed from the 
genital chamber of the insect. The epiphallus is similar to, but distinct 
from P. apiculata. 
Pardalophora saussurei (Scudder) 
(Fig. 42) 
Epiphallus as in P. phoenicoptera. Aedeagus stout, the valves 
rounded at apex. Apical valve of penis characteristically curved. 
A southern Great Plains species found in Texas, Oklahoma and 
Kansas. 
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Specimens examined: Carthage, Texas, June 11, 1958, J. C. 
Schaffner. 
Only one specimen was available for study. The epiphallus is not 
distinguishable from P. phoenicoptera, differing only in minor size vari­
ations. This insect is definitely not phoenicoptera, but resembles most 
P. haldemanii. The genital structures, however, are very unlike those 
of haldemanii. 
This specimen is only tentatively assigned to the species. Studies 
of larger numbers of specimens are necessary to establish the relation­
ships of these three species. 
Pardalophora haldemanii (Scudder) 
(Fig. 43) 
Anterior projection of epiphallus forming rounded lobe; lophus 
incompletely divided into approximately equal halves. Valve of aedeagus 
pointed, the apical valve of penis being the longer. 
This species occurs throughout most of the northern and central 
Great Plains. 
Specimens examined: Ames, Iowa, June 21, 1958, A. H. Barnum. 
This series of specimens exhibits consistent characters of the 
phallic complex, including a flexible bridge as in P. phoenicoptera. 
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Genus Xanthippus Saussure 
1884 Xanthippus Saussure, Mém. soc. phys. hist. nat. Genève, 28(9):46. 
Genotype: Oedipoda corallipes Haldeman. 
Robust insects, medium to large size. Vertex declivent anteriorly, 
disc depressed with more or less distinct median carina; .frontal costa 
constricted above bases of antennae, strongly sulcate around and below 
ocellus. Disc of pronotum rugose or tuberculate or both; median carina 
low, incised distinctly in front of middle by two sulci, the carina between 
them variable in form from distinct to depressed, deformed or oblit­
erated; posterior margin of pronotum acutely angled; lateral carina on 
metazona well defined. Tegmen and wing surpassing apex of abdomen. 
Epiphallus large and robust, lateral plate large and flat, anterior 
projection generally slightly recurved and rounded; lophus with or with­
out complete median division, the inner lobe projecting anteriorly; 
ancora decidedly long and slender. Aedeagus moderately straight, the 
valves sub equal in length; if curved, confined to the apex. 
Members of this genus are closely allied to Pardalophora and 
have been consistently confused with and included in that group and also in 
Hippiscus. So much variation exists in Xanthippus that it is difficult to 
limit species until a complete revision has been made. 
Kirby (1910) listed 26 species in the genus in his world catalogue. 
Probably over half of these, many of which are synonyms, are subspecies 
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of the genotype or synonyms thereof. 
Xanthippus corallipes (Haldeman) 
Epiphallus and aedeagus as in genus. 
This species complex is very variable and limiting characters are 
difficult to determine. At least nine geographic races are recognized by 
some systematists, all confined to western North America, from Canada 
to Mexico. In addition, these have been described under at least eight 
recognized synonyms. After a study of hundreds of specimens through­
out its range, it is obvious as to the error of this subspeciation assign­
ment. Comparisons of the phallic complex with external characters has, 
however, resulted in assignment of specimens to several typical sub­
species as now recognized. 
Xanthippus corallipes corallipes (Haldeman) 
(Fig. 44) 
Lophus of epiphallus indistinctly divided into an elongated outer 
lobe and a larger inner lobe; ancora long, slender, tapering to a point. 
Apical valve of penis abruptly curved at apex, longer than valve of 
cingulum which is rounded at apex. 
The distribution of this race can tentatively be given as Utah, 
south to Arizona and New Mexico and into Mexico. 
Specimens examined: Dinosaur National Monument, Utah, May 21, 
1955, A. H. Barnum; Provo, Utah, May 7, 1952, A. H. Barnum; 
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Greenriver, Emery Co. , Utah, May 30, 1953, A. H. Barnum; Glendale, 
Kane Co. , Utah, May 10, 1952, A. H. Barnum (specimens teneral and 
assignment is tentative); St. George, Washington Co. , Utah, May 27, 
1950, A. H. Barnum. 
Xanthippus corallipes leprosus Saussure 
(Fig. 45) 
Phallic complex not distinguishable from latefasciatus, except that 
the ventral margin of bridge of epiphallus is variously toothed, from 
slight to very pronounced. 
This race supposedly occupies a position between altivolus, the 
response of the complex to the highest elevations at which the species can 
exist, and the races developed at lower elevations. In both cases local 
variation is often decided and intergrades are apparently frequent. (In 
the many specimens examined altivolus could not definitely be distinguished.) 
Specimens examined: 13 miles east of Little America, Sweetwater 
Co. , Wyoming, June 18, 1957, A. H. Barnum; Grand Junction, Mesa 
Co. , Colorado, May 17, 1953, and May 30, 1955, A. H. Barnum; 
Mescalero, New Mexico, June 27, 1947, H. S. Wallace. 
The following specimens examined are apparently intermediates 
between corallipes and leprosus: Arches National Monument, Grand Co. , 
Utah, April 12, 1954, A. H. Barnum; Ruby Canyon, Grand Co. , Utah, 
August 29, 1950, A. H. Barnum; La Sal Mountains, San Juan Co. , Utah. 
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Xanthippus corallipes latefasciatus (Scudder) 
(Fig. 46) 
Epiphallus similar to corallipes but with lophus less distinctly-
divided and apex of ancora rounded; ventral margin of bridge charac­
teristically infolded, without tooth. 
A race of the northern Great Ha in s which apparently intergrades 
with pantherinus to the south. 
Specimens examined: 30 miles south of Valentine, Nebraska, 
June 9, 1950, Slater, Hicks, Laffoon. 
Xanthippus corallipes panther inus (Scudder) 
(Fig. 47) 
Anterior projection of epiphallus flattened; ancora very elongate, 
apex rounded, lophus divided into two distinct lobes. Apical valve of 
penis pointed at apex; valve of cingulum truncate. 
Described from one specimen collected at Pecos River, Texas, 
this group occurs from Arizona to Texas and the southern Great Rains. 
Specimens examined: Collingsworth Co. , Texas, August 12, 1936, 
G. C. Decker; Oldham Co. , Texas, May 15, 1949, L. A.Spain. 
Xanthippus griseus (Scudder) 
(Fig. 48) 
Lateral plate and anterior projection of epiphallus without definite 
divisions, appearing as a single large plate; ancora long, slender, apex 
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rounded; lophus without median division but the inner lobe is characteris­
tically projected anteriorly. Valves of aedeagus straight; apex of apical 
valve of penis pointed, valve of cingulum rounded at apex. 
Described from specimens collected at Mokiak Pass, Utah, this 
species was later reported from City Creek Canyon, Utah. 
Specimens examined: Alkali, Garfield Co. , Colorado, June 21, 
1951, A. H. Barnum. 
These specimens are assigned with some hesitancy, but they fit 
this species better than the descriptions of any other Xanthippus. If 
these specimens represent griseus, its range is considerably extended. 
Genus Cratypedes Scudder 
1876 Cratypedes Scudder, Bull. U. S. Surv. Territ. 2:267. 
Genotype: Oedipoda neglecta Thomas. 
Similar in appearance to Xanthippus. Vertex very broad, trans­
verse, foveolate, the large central foveola divided by carinae into three 
distinct foveolae; lateral foveola of vertex large, triangular; frontal 
costa expanded at the median ocellus. Disc of pronotum flat, prozona 
rugose, metazona covered with elongate tubercles, its sides granule se; 
median carina elevated, distinctly incised by two sulci; posterior angle 
of lateral lobe of pronotum not parallel, rounded. Tegmen surpassing 
apex of abdomen. 
Anterior projection of epiphallus distinct, rounded, recurved; lophus 
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variable in genus, distinctly or indistinctly divided into inner and outer 
lobes; ancora short and stout, apex pointed or rounded. Aedeagus 
slender; apical valve of penis projecting beyond valve of cingulum. 
This genus is allied to Xanthippus, but may be distinguished by 
having the hind margin of the lateral lobes of the pronotum slightly pro­
duced below. The median carina of pronotum is not depressed between 
the two transverse incisions, which character is also exhibited in some 
species of Xanthippus. The tegminal markings are not clearly defined 
in Cratypedes. 
Hebard (1928) characterized the genus and suggested that even­
tually Cratypedes may become a synonym of Xanthippus. Specimens 
studied exhibited a very variable species complex which seems to be 
generically distinct. 
Cratypedes neglectus (Thomas) 
(Figs. 49-50) 
Phallic complex as described for genus. 
This very variable species is widely distributed throughout 
western North America, its eastern limits being Montana, Wyoming, 
Colorado and New Mexico. 
Specimens examined: Gardner, Montana, July 21, 1923, B. B. 
Fulton; Regina, Idaho, June 23, 1938, H. M. Harris; Aspen Grove, 
Timpanogas (Utah Co. ) Utah; Albuquerque, New Mexico, September 3, 
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1955, A. H. Barnum; Blue Mesa, Gunnison Co. , Colorado, July 14, 
1952, A. H. Barnum. 
All specimens examined are consistent in the characters of the 
phallus except for the one specimen from Colorado which is decidedly-
different for the genus. External characters, however, are within the 
range of variability for the species. 
Genus Sticthippus Scudder 
1892 Sticthippus Scudder, Psyche 6:317. 
Genotype: Hipp is eus californicus Scudder. 
No specimens of this genus were available for study. It has never 
been seen by the author. The descriptions and comments have, there­
fore, been taken from the original source. 
Head closely resembling that of Hippiscus, with small but deep 
and conspicuous triangular lateral foveolae, and between their anterior 
extremities a distinct, depressed, transversely biareolate field; frontal 
costa sulcate above, especially about the ocellus. Pronotum with the 
disc nearly flat; median carina slight, occasionally subobsolete on the 
posterior part of the metazona, normally incised only by the principal 
sulcus, sometimes slightly incised by the anterior sulcus of the prozona 
and more or less interrupted behind it; metazona distinctly longer than 
prozona, rectangulate or obtuse-angulate posteriorly; surface scabrous, 
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the lateral carina obscure. Tegmen and femur as in Hippiscus. 
The genus is allied to other members of the group Hippisci. It 
includes two species, one of which is questioned. It is apparently very 
locally distributed in California and has been reported from out of the 
state only by Walker (1906) who reported it from Vernon, British 
Columbia. 
Originally described as a subgenus of Hippiscus, the validity of the 
generic rank which has been given it by Rehn (190 2) and Hebard (1928) 
cannot be verified without examination of specimens. 
Genus Agymnastus Scudder 
1897 Agymnastus Scudder, Canadian Ent. 29:75. 
Genotype: Leprus ingens Scudder. 
Vertex with a very slight median carina which scarcely enters the 
fastigium; lateral foveola inconspicuous, scarcely depressed, with no 
carina separating it from the front border of the eye; frontal costa 
broad, considerably expanding at ocellus, shallowly and irregularly 
sulcate. Pronotum rugose; median carina low, incised broadly and 
deeply by the principal sulcus; lateral carina sharp but not elevated, con­
fined to the metazona. Tegmen and wing short. Female with very robust 
body and short wings. 
Lateral plate of epiphallus decidedly curved, the anterior projec­
tion and ancora nearly in contact with the lophus which is linear and 
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Incompletely divided into two lobes; ancora long and slender, apex 
pointed. Aedeagus not studied in genus. 
This genus is typical of the group Hippisci. It is most nearly allied 
to Leprus, but differs from it in its more bulky shape, due to the excep­
tional breadth of the me so sternum, and its abbreviated tegmina and 
wings, which do not entirely conceal the abdomen. The males also 
resemble Cratypedes and, in the head and pronotum, Xanthippus. 
Two species have been described in this genus, one of which is 
questioned. 
Agymnastus ingens (Scudder) 
(Fig. 51) 
Epiphallus as described for genus. 
This species is limited in distribution to California and has never 
been reported from outside a limited area. 
Specimens examined: One specimen, without collection data, is 
tentatively assigned to this species. 
Genus Leprus Saussure 
1861 Leprus Saussure, Rev. mag. zool. , Ser. 2, 13:398. 
Genotype: Oedipoda elephas Saussure. 
Somewhat larger than average, robust, with compressed body. 
Vertex broad with sunken scutellum; face vertical and straight or 
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slightly concave; lateral foveola of vertex oval, of medium size. Pronotum 
flattened, rugose; median carina slight, with two transverse incisions; 
lateral carina distinct on metazona. Tegmen and wing well developed. 
Anterior projection of epiphallus recurved strongly; ancora long and 
slender; lophus variable, with or without complete median division to form 
two distinct lobes. Valve of cingulum heavy, broadly rounded at apex; 
apical valve of penis lobed, anteriorly slender. 
The very weak median carina of the pronotum, boldly marked 
tegmina, usually blue wing disc (sometimes green or yellow, but never 
orange or pink) indicate the wide separation of this genus from Agym­
nastus. Other characters agree well with the genera of Hippisci, indi­
cating its inclusion into this group. 
The group was originally described as a subgenus of Oedipoda. The 
individuals vary greatly throughout the range of a species, suggesting the 
probability of the existence of a number of subspecies. Exact limitation 
of species is difficult until a complete revision is made. 
Seven species are now recognized. 
Leprus wheeleri (Thomas) 
(Fig. 52) 
Anterior projection of epiphallus recurved; ancora long and slender, 
pointed at apex; lophus distinctly divided medially, the outer forming a 
well-rounded lobe, the inner with an incomplete second division; lophus 
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divided into three somewhat distinct lobes. Valve of cingulum short and 
broad, its apex broadly rounded; apical valve of penis distinctly pointed 
anteriorly. 
The general distribution of this species is apparently limited to 
Texas, Oklahoma and eastern New Mexico. 
Specimens examined: Logan, New Mexico, October 15, 1938, G. C. 
Decker. 
The series of specimens examined were consistent in characters 
of the phallic complex. 
Leprus robustus Hebard 
(Fig. 53) 
Anterior projection of epiphallus recurved; ancora long and slender, 
rounded at apex; lophus long and slender, without median division. Valve 
of cingulum large and broad, apex broadly rounded; apical valve of penis 
distinctly curved, rounded anteriorly. 
This species is found in Arizona, New Mexico and extreme western 
Texas. Atypical material was reported by Hebard (1935a) from extreme 
western Colorado and northwestern New Mexico. 
Specimens examined: 45 miles northwest of Casas Grandes, 
Chihuahua, Mexico, August 27, 1957, R. E. Widdows. 
These specimens are typical for the group according to the original 
description, and the distribution is hereby extended to include northern 
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Mexico. 
Leprus cyaneus Cockerell 
(Fig. 54) 
Anterior projection of epiphallus as in other species of Leprus; 
ancora more slender than other species examined; outer lobe of lophus 
continuous with posterior projection; lophus with incomplete median 
division, the inner lobe shorter, rounded. Valve of cingulum without 
lobe, apex broadly rounded; apical valve of penis with well-rounded lobe, 
apex rounded and slender. 
The species is limited in distribution from Colorado south to 
Texas and Arizona. 
Specimens examined: Big Bend, Texas, June 23, 1947, L. D. 
Beamer. 
Genus Tropidolophus Thomas 
1873 Tropidolophus Thomas, Synopsis Acrid. N. Amer. , p. 138. 
Genotype: Gryllus formosus Say. 
Medium size, slender. Head short, depth about twice the length; 
front straight, nearly vertical; occiput rounded; antenna very robust, 
exceeding head and pronotum; lateral f oveola of vertex indistinct or 
absent. Pronotum compressed, slightly converging in front; median 
carina elevated as a strong arcuate crest, equaling one-third the entire 
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depth of the pronotum, entire, not incised by principal sulcus; lateral 
carina absent; anterior margin of pronotum angulate over the occiput, 
posterior margin acutely angled. Tegmen narrow, long; intercalary vein 
poorly developed. Posterior femur long, slender. 
Posterior projection of epiphallus absent, the lateral plate termi­
nating in the minute bilobed lophus; anterior projection blunt, the ancora 
broadly oval in outline. Aedeagus long; apical valve of penis truncate; 
valve of cingulum the longer, also truncate, medially divided into 
parallel halves. 
The genus is monotypic and is so distinct that it could not be con­
fused with any other North American oedipodine species. A study of all 
characters, in fact, would indicate that it should be removed from the 
subfamily, but it cannot properly be included in any other recognized 
subfamily of the Acrididae. The epiphallus and aedeagus a re uni ike any 
other oedipodine species studied. Until a complete study of the world 
Oedipodinae is made it should be regarded as an aberrant genus of this 
group instead of erecting a monogenetic subfamily for it. 
Tropidolophus formosus (Say) 
(Fig. 55-56) 
Phallic complex as described for genus. 
The distribution of this species is confined to the western Great 
Plains area of Wyoming to western Texas and northern Mexico. The 
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eastern limits of distribution are western Kansas. It also occurs in most 
of New Mexico and southern Arizona. 
Specimens examined: La Junta, Colorado, October 19, 1938, 
G. C. Decker; Quay Co. , Texas, June 20, 1939. 
Genus Dissosteira Scudder 
/ 
1876 Dissosteira Scudder, An. Rept. Chief Eng. 1876, App. JJ, p. 511. 
Genotype: Gryllus carolinus Linnaeus. 
Medium size, body slender, strongly compressed. Vertex decli-
vent anteriorly, disk sub-pentagonal or ovate; median carina present but 
indistinct, foveola short, triangular, with indistinct margins somewhat 
open behind; frontal costa sulcate and a little narrowed below ocellus. 
Pronotum with disc tectate anteriorly, more flattened on metazona; 
median carina high, cristate, strongly arched on metazona, deeply 
incised by principal sulcus in front of middle; lateral carina rounded, 
obsolete on prozona. Tegmen broad, distinctly surpassing apex of abdo­
men; intercalary vein strongly developed. Hind femur slender, not 
reaching apex of abdomen. 
Anterior projection of epiphallus strongly produced; lophus small, 
parallel to bridge; ancora very large and broad. Apical valve of penis 
with lobe, apex rounded; valve of cingulum weakly developed. 
This oedipodine genus is probably the best known and can scarcely 
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be confused with any other. Generally considered as being a black-winged 
group, one exception does occur in which the wings are hyaline with an 
incomplete fuscous band. 
The phallic complex of the examined species is similar in all species, 
yet sufficiently distinct to recognize specific characters. 
Dissosteira Carolina (Linnaeus) 
(Figs. 57-58) 
Anterior projection of epiphallus well developed; ancora strong, 
short, apex strongly curved; lophus slender. Apical valve of penis with 
well developed and rounded lobe. 
This species, commonly known as the Carolina grasshopper, has 
been collected in every state in the United States, but is less abundant in 
southeastern United States. It ranges north from the southern part of the 
Canadian prairie provinces to Ontario and Maine. 
Specimens examined: Ames, Iowa, August 10, 1958, A. H. Barnum; 
Ames, Iowa, July 16, 1924; Goodridge, Minnesota, September 11, 1940, 
Vern Hagen; Grand Junction, Colorado, November 1, 1952, A. H. Barnum; 
Cody, Park Co. , Wyoming, Vasco M. Tanner. 
Two somewhat distinct forms of the epiphallus occur in the specimens 
studied. The Wyoming and Colorado specimens have the lophus more 
linear, the median lobe being decidedly projected, not rounded. 
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Dissosteira longipennis (Thomas) 
(Fig. 59) 
Epiphallus broad and stout for the genus; anterior projection poorly 
developed; ancora long; lophus medially divided into two lobes. Aedeagus 
long; apical valve of penis well developed; valve of cingulum long. 
Commonly known as the high plains grasshopper, the species is 
widely distributed over the Great Plains of Colorado, western Nebraska, 
Kansas and Oklahoma, northwestern Texas and northern New Mexico. 
Northward this distribution apparently terminates in eastern Wyoming and 
South Dakota. 
Specimens examined: La Junta, Colorado, October 19, 1938, 
G. C. Decker; Tucumcari, New Mexico, October 14, 1938; Collingsworth 
Co. , Texas, August 12, 1938, G. C. Decker. 
Dissosteira spurcata Saussure 
(Fig. 60) 
Epiphallus and aedeagus similar to D. Carolina, differing only in 
degrees. 
The species is locally distributed throughout California to western 
Washington, east to western Idaho and throughout northern Utah. 
Specimens examined: Spanish Fork, Utah, July 23, 1957, A. H. 
Barnum. 
This clear-winged species is widely distributed throughout its 
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range, but generally not abundant. 
Genus Spharagemon Scudder 
1875 Spharagemon Scudder, Proc. Boston Soc. Nat. Hist. , 17:467. 
Genotype: Gryllus equal is Say. 
Body compressed. Head rather tumid above, the vertex narrowed, 
declivent anteriorly, disc shallowly concave, with or without faint median 
carina; front vertical, the costa moderately broad, nearly equal, slightly 
contracted above antennae, sulcate throughout except at extreme upper 
end, its lateral ridges continuous with those of the vertex; lateral 
foveola rather small, scarcely sulcate but distinct. Disc of pronotum 
moderately flat, tectate anteriorly; median carina usually but not always 
high, cristate or subcristate, strongly compressed and deeply incised by 
principal sulcus; lateral carina usually distinct on metazona only. Teg­
men and wing surpassing apex of abdomen; hind femur reaching or sur­
passing the apex. 
Phallic complex variable, as described for Dissosteira, some 
species perhaps indistinguishable from that genus. 
This genus is so closely related structurally to Dissosteira that 
Saussure (1884) placed it as a subgenus under that name, even though 
Spharagemon has priority. Both Scudder (1875a) and Morse (1895) have 
published revisions of the genus, treating the species known to them. 
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All the forms are very closely related and so much variation is encoun­
tered that it is difficult to assign individuals to a species. Variation in 
color is especially common and in large series is found to agree with the 
color of the soil of the locality or other peculiarity of environment. This 
is also true in Dissosteira. 
The variation in size of individuals of the same species is note­
worthy, the average size of species increasing to the southward. The 
sexes also differ markedly in this respect. 
Seven species and one geographic race are now recognized as valid 
in the genus (Hebard, 1937). Systematists have confused many of these 
in the past. Some members of this genus may resemble species of 
Trimerotropis, one species having been transferred into that group 
(Hebard, 1937). Variation is found in the phallic complex to the extent 
that this structure may be of questionable use in the taxonomy of the genus. 
A complete revision is necessary to establish the species. Assign­
ment of the specimens examined herein is based upon present knowledge 
of the group. 
Spharagemon equale (Say) 
(Figs. 61-62) 
Anterior projection of epiphallus a small projected shoulder; ancora 
long, moderately developed; lophus parallel to bridge. Valves of aedeagus 
lobed, rounded apically. 
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This species has a very wide distribution over the grassy plains of 
the western United States, extending north to North Dakota and Alberta, 
Canada, and throughout the interior dry belt of British Columbia. East­
ward it has been reported from Minnesota, Iowa, and Kansas. Southward 
it is found in Texas. The western limits are eastern New Mexico, 
central and northern Utah, Idaho and Oregon. 
Specimens examined: Collingsworth Co. , Texas, August 12, 1938, 
G. C. Decker; Lyon Co. , Iowa, July 27, 1937, L. A. Spain; Glad Valley, 
South Dakota, August 5, 1936; Beach, North Dakota, September 5, 1921, 
C. N. Ainslie. 
Two distinct types of the epiphallus are found in the series examined. 
The lophus of Texas and North Dakota specimens all exhibited a smaller 
anterior projection, with the apex of ancora rounded, and an incomplete 
division of the lophus into lobes. The Iowa and South Dakota specimens 
had the larger anterior projection, apex of ancora pointed, and the 
lophus divided into two distinct lobes, the median lobe being enlarged 
apically to form a third incomplete lobe. The aedeagus was of the same 
type in all specimens. 
Spharagemon collare (Scudder) 
(Figs. 63-64) 
Lateral plate of epiphallus narrowed and expanded into anterior 
and posterior projections; ancora large and bulbous at point of attachment; 
86 
lophus parallel to bridge. Aedeagus as in Si. equale. 
This species Is distributed on the east coast of North America from 
Maine to Florida. Westward the distribution Is discontinuous, extending 
through Michigan and westward into southern Manitoba, Saskatchewan 
and Alberta, Canada. The western and southern limits are Montana 
and southeastern Idaho, Utah, Arizona, Texas and the Gulf states. The 
species Is surprisingly lacking from central eastern United States. 
Specimens examined: Mott, North Dakota, C. N. Alnslle; Glad 
Valley, South Dakota, August 5, 1936; Goodrldge, Minnesota, September 
15, 1940, Vern Hagen; Clarke Co. , Iowa, August 1, 1936; Grand Junction, 
Mesa Co. , Colorado, July 27, 1952, A. H. Barnum; Sand Dunes and 
Sinks 3 miles south of Lynndyl, Millard Co. , Utah, July 30, 1957, 
A. H. Barnum; Wichita Falls, Texas, October 12 1938 G. C. Decker; 
Galnsville, Alachua Co. , Florida, May 22, 1924, F. W. Walker (deter­
mined as S. wyominglanum (Thomas), by Walker, a synonym.) 
Two distinct types of the epiphallus are found In the series exa­
mined. One specimen from Wichita Falls, Texas, Is different from all 
others, In that the lophl of the epiphallus are greatly enlarged. The 
Insect Is nearly twice the size of all other specimens, which accounts 
for the overall enlarged epiphallus. 
Spharagemon boll! boll I Scudder 
(Figs. 65-66) 
Epiphallus and aedeagus variable, as illustrated. 
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Very generally distributed and common, this insect reaches all 
states of the United States east of the Rocky Mountains. To the north it 
is found in Manitoba, Canada. 
Specimens examined: Ames, Iowa, October 5, 1924, and August 1, 
1941. 
In the series examined, two definite types of epiphalli occur. One 
series exhibits a recurved anterior projection, ancora very large and 
bulbous at base, and transverse lophus poorly developed. The apical 
valve of the penis has a broad truncate lobe; the valve of the cingulum is 
low. The apex of the valves is rounded. 
The second type of epiphallus exhibits a slender ancora and 
enlarged lophus. The apical valve of the penis is greatly curved apically, 
the valve of the cingulum highly lobed, the apex truncate. 
Spharagemon crepitans (Saussure) 
(Fig. 67) 
Anterior projection of epiphallus small, rounded, the ancora 
broadly rounded at apex; lophus large and well developed. Apex of 
valves of aedeagus extremely slender for the genus. 
This species is limited in distribution to the Atlantic coastal areas 
of Georgia and Florida. 
Specimens examined: Gainesville, Alachua Co. , Florida, July 8, 
1924, F. W. Walker. 
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Spharagemon saxatile Morse 
(Fig. 68) 
Lateral plate compressed, the anterior projection a well rounded 
lobe; ancora bulbous at base, apex rounded; lophus long and slender, 
parallel to bridge. Aedeagus as in S. equale. 
This species is limited in distribution throughout the New England 
States, south to New Jersey. To the north it is found in Newfoundland. 
Specimens examined: One specimen, Wakulla, Florida, July 29, 
1948, H. W. Crowder. 
This well-marked species is distinct from all other Oedipodinae. 
The locality label is most likely in error inasmuch as the species has 
never been reported from southeastern United States. 
Genus Microtes Scudder 
1900 Microtes Scudder Canadian Ent. 32:329. 
Genotype: Microtes occidentalis (Bruner). 
Small, moderately robust. Head normal, the vertex without carina-
tion; fastigium of vertex oval, rather deeply impressed, completely mar­
gined with elevated walls; lateral foveola triangular, open behind; frontal 
costa not very broad, deeply sulcate, sub equal but enlarging below; eye 
rather small and prominent; antenna rather coarse, about as long as 
head and pronotum together. Pronotum moderately stout, compressed in 
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the middle; median carina moderately high, cristate, incised by the 
principal sulcus; some specimens incised by the anterior sulcus in addi­
tion to principal sulcus. Tegmen moderately broad, the intercalary vein 
straight, approximate to the median vein. Hind femur rather broad. 
Anterior projection of epiphallus well developed; ancora short and 
broad, very much expanded at base; inner lobe of lophus projecting 
anteriorly. Valves of aedeagus sub equal in length, rounded at apex. 
This genus is allied to Spharagemon and Tomonotus, but is dis­
tinct and one of the smallest of the Oedipodinae. The body length of the 
male is approximately 15 mm. , that of the female 21 mm. The insect 
for which this genus was described, M. nubila, is now considered to be 
a synonym. 
Microtes occidentalis (Bruner) 
(Fig. 69) 
Epiphallus and aedeagus as described under the generic characters. 
This species is limited in distribution to California. 
Specimens examined: Monterey, California, August 10, 1938, Jean 
Russell; Santa Cruz Mountains, California, August 13, 1938, Jean Russell. 
This monotypic species was originally described in the genus 
Scirtetica. 
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Genus Scirtetica Saussure 
1884 Scirtetica Saussure, Mém. soc. phys. hist. nat. Genève, 28(9): 135. 
Genotype: Locusta marmorata Harris. 
Small, slender, with moderately compressed body. Disc of vertex 
rather narrow, elongate-ovate, its sides low, converging but not meeting 
either before or behind, the hind border sub-obsolete; median carina evi­
dent but faint; foveola distinct, broadly triangular; frontal costa narrow, 
sulcate throughout (in male) or below the antennae (in female), sides 
parallel, feebly converging at junction with vertex; antenna filiform, 
distinctly longer than head and pronotum. Median carina of pronotum 
very low, straight, incised by principal sulcus, slightly higher on pro­
zona; prozona rather strongly constricted, its front margin truncate; 
metazona wide, flat, nearly smooth, its hind margin strongly obtuse-
angled; modified lateral prominences on either side of median carina 
anterior to incision of principal sulcus. Tegmen and wing narrow. Hind 
femur slender, slightly surpassing tip of abdomen in male. 
Epiphallus variable, ancora broad and heavy, lophus sub-parallel 
to bridge or decidely projected anteriorly. Aedeagus short and stout, 
lobes well developed on valves. 
This genus is allied to Spharagemon, but may be distinguished by 
the narrow tegmina with straight, subobsolete intercalary veins. The 
pronotal crest is low, straight and not deeply intersected. 
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Scirtetica marmorata marmorata (Harris) 
(Fig. 70) 
Lateral plate of epiphallus compressed, the anterior projection 
and ancora recurved; lophus sub-parallel to bridge, the inner lobe 
anterior to outer lobe. Apical valve of penis distinctly longer than 
valve of cingulum. 
This race is distributed along the Atlantic coastal plain north to 
Massachusetts, Ontario (Canada), and discontinuously on the sandy 
beaches of the Great Lakes in Michigan. It extends along the Atlantic 
coast as far south as North Carolina, where it intergrades with a southern 
race. 
Specimens examined: Montauk, Long Island, New York, August 17, 
1946, L. D. Beamer. 
Scirtetica marmorata picta (Scudder) 
(Fig. 71) 
Epiphallus as in the preceding race, but with lateral plate not as 
compressed, lophus more nearly parallel to bridge and with a more dis -
tinct median division. Aedeagus as in that race. 
This race is of the southeastern United States. 
Specimens examined: Alachua, Florida, June 8, 1924, F. W. 
Walker. 
This race was originally described by Scudder as belonging to the 
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genus Trimerotropis, to which it has a very superficial resemblance. 
Scirtetica ritensis Rehn 
(Fig. 72) 
Anterior projection of epiphallus reduced, lateral plate broad and 
large; inner lobe of lophus projecting anteriorly. Apical valve of penis 
with large lobe, anterior projection short, straight, pointed, only 
slightly longer than valve of cingulum which is rounded apically. 
Described from the Santa Rita Mountains in Arizona, this species 
is very local in distribution in that area. 
Specimens examined: From type locality, July 10, 1950, R. H. 
Beamer. 
Genus Lactista Saussure 
1884 Lactista Saussure, Mém. soc. phys. hist. nat. Genève, 28(9):142. 
Genotype: Oedipoda punctata Stal. 
Small to medium size, form slender. Vertex little elevated; 
fastigium elongate, somewhat declivent, deeply sulcate, without median 
carina; frontal costa percurrent, sulcate at and below ocellus, flat and 
lightly punctate above ocellus and angularly expanded at the intersection 
with the fastigium; eye moderate, quite prominent; antenna about as long 
as the head and pronotum; lateral foveola large, triangular. Pronotum 
compressed, slightly widening behind; disc slightly rugose; anterior 
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margin scarcely angulate, posterior margin acute-angulate, the apex 
sharp; median carina percurrent, considerably and evenly cristate, 
incised by principal sulcus; lateral carina rounded, subobsolete, more 
distinct on metazona. Tegmen moderately slender, intercalary vein 
well developed. 
Lateral plate of epiphallus compressed, the anterior projection 
and ancora recurved; ancora very short and robust; lophus divided by 
median constriction into definite lobes, the inner lobe connected to 
outer lobe by smaller bridge-like process. Aedeagus short and robust. 
This genus is composed of six species which are distributed from 
northern South America to southwestern United States. It may be dis­
tinguished from Platylactista, to which it is most closely related, by the 
slender form, the low but definite cristation of the pronotum, and the 
fastigial impression which is decidedly longer than broad. From 
Leuronotina, the other related genus, it differs by the fastigial impres­
sion, the fastigium rounding into frontal costa with very weak angulation, 
and the pronotum with the cephalic margin of the disc slightly produced. 
Lactista punctatus (Stal) 
(Figs. 73-74) 
Lateral plate of epiphallus compressed; anterior projection and 
ancora recurved; ancora robust; lophus with distinct median constriction, 
the inner lobe attached to outer lobe by a bridge, attached in center of 
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outer lobe. Valves of aedeagus sub equal at apex, the entire aedeagus 
short and robust. 
Generally distributed in Mexico, Guatemala and Costa Rica, the 
species is very variable. 
Specimens examined: 14 miles south of Acaponeta, Nayarit, 
Mexico, September 2, 1947, R. E. Widdows; 2 miles west of Tapana-
tepec, Oaxaca, Mexico, June 20, 1958, J. C. Schaffner. 
One specimen of the Tapanatepec series had an abnormally 
developed epiphallus. The bridge was apparently broken during the 
development of the insect. The right half was near normal, but the 
structures of the left half had apparently been duplicated in development. 
All these doubled parts were tightly appressed. 
Lactista oslari Caudell 
(Fig. 75) 
Lateral plate of epiphallus less compressed; ancora robust but 
more elongate; lophus subdivided by median constriction, with the inner 
lobe being attached to outer lobe at base. Aedeagus short and robust; 
valve of cingulum slightly longer than apical valve of penis. 
This species, described from Nogales, Arizona, is distributed 
from California to New Mexico and south into Mexico. 
Specimens examined: Wickenburg, Arizona, August 14, 1957, 
J. C. Schaffner; Pleasant Lake, Arizona, July 7, 1952, R. H. and 
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Li. D. Beamer, Laberge and C. Liang. 
Genus Platylactista Hebard 
1932 Platylactista Hebard, Trans. Amer. Ent. Soc. 58:250. 
Genotype: Oedipoda azteca Saussure. 
In describing this genus, Hebard indicated that it is much more 
closely related to Lactista than to any other genus of the group Lactistae. 
It may be distinguished from that genus, however, by the robust form. 
In addition, any cristation of the pronotum of Platylactista is confined to 
the prozona only and the fastigial impression is slightly longer than broad. 
Lateral plate of epiphallus strongly compressed causing a recurving 
of the anterior projection and the ancora, which is elongate; lophus 
divided into two nearly equal lobes. Aedeagus robust, the valves with 
distinct lobes; anterior projection of apical valve of penis slender, 
pointed, valve of cingulum truncate at apex. 
Platylactista aztecus (Saussure) 
(Fig. 76) 
Epiphallus and aedeagus as described above for the genus. 
The species is distributed from Arizona to Texas and south into 
Mexico. 
Specimens examined: Chiricahua Mountains, Arizona, July 5, 
1940, D. E. Hardy; 20 miles south of Nogales, Mexico, November 13, 
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1955, J. C. Schaffner; 65 miles southeast of Agua Prieta, Sonora, 
Mexico, August 24, 1957, R. E. Widdows. 
The phallic complex of this species is very similar to the type 
found in the genus Lactista. The two genera probably could not be 
separated on the basis of the phallic structures only. 
Genus Leuronotina Hebard 
1932 Leuronotina Hebard, Trans. Amer. Ent. Soc. , 58:250. 
Genotype: Tomonotus orizabae Saussure. 
Form decidedly robust. Fastigial impression broader than long; 
fastigium rounding into frontal costa without angulation. Pronotum with 
cephalic margin of disc transverse; pronotal crest low to very low. 
Lateral plate of epiphallus large and distinct; recurving of anterior 
projection and ancora confined to these structures; lophus elongate, of 
approximate uniform width throughout, projecting anteriorly. 
The only description which Hebard made of this genus was the key 
characters to the genera of the group Lactistae. Only one species is 
known in the genus. 
Leuronotina orizabae (Saussure) 
(Fig. 77) 
Epiphallus as described for genus. Aedeagus not figured due to 
imperfect condition of the specimen available for study. 
97 
The limits of distribution of this species have never been determined 
due to lack of specimens and confusion with other genera. The species 
was described from Mexico. 
Specimens examined: One specimen, without collection data, was 
tentatively assigned to this genus. The imperfect specimen was not suit­
able for further study of phallic structures or external generic charac­
ters. 
Genus Tomonotus Saussure 
1861 Tomonotus Saussure, Rev. mag. zool. , Ser. 2, f3: 320. 
Genotype: Tomonotus mexicanus Saussure. 
Medium size, form robust, body compressed. Fastigium of vertex 
well produced, with considerable angulation, rounding into frontal costa; 
foveola distinct, round; antenna flattened and conspicuously widened 
proximad. Anterior margin of disc of pronotum decidedly angulate 
over occiput, posterior margin acutely produced, the disc rugose; 
median carina of pronotum strongly cristate, incised by principal sulcus 
well in advance of middle; lateral prominences present near median 
carina anterior to incision. Tegmen and posterior femur exceeding 
apex of abdomen; posterior femur very broad, the width approximately 
one-half the length. 
Lateral plate of epiphallus compressed anteriorly, anterior 
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projection prominent; ancora well developed; lophus divided medially into 
two distinct lobes. Ventral fold of bridge produced into a greatly 
enlarged projection. Aedeagus short and robust, the valves with well 
developed lobes. 
Two species have been described in this genus. 
Tomonotus mexicanus Saussure 
(Fig. 78) 
Epiphallus and aedeagus as described for genus. 
This very variable species is limited in distribution to Mexico. 
Specimens examined: 2 miles east of La Ventosa, Oaxaca, 
Mexico, June 20, 1958, J. C. S chaff ne r. 
Genus Derotmema Scudder 
1876 Derotmema Scudder, An. Rept. Chief Eng. 1876, App. JJ, p. 508. 
Genotype: Oedipoda haydenii Thomas. 
Head prominent, eyes large and globose, widely separated; 
fastigium of vertex longitudinal, very deeply channeled, with exceedingly 
high, sharply compressed lateral carina which continues down the face 
as lateral raised edges of the frontal costa; antenna very long, nearly as 
long as body in male. Median carina of pronotum elevated, with two 
deep transverse incisions; lateral prominences present either side of 
carina just anterior to principal sulcus; prozona and metazona of equal 
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length, disc of metazona rugose, the posterior border rectangulate; 
posterior margin of lateral lobe rounded. Tegmen and wing very long, 
much exceeding abdomen; intercalary vein prominent. Hind femur long, 
slender, extending beyond tip of abdomen. 
Lateral plate of epiphallus narrow, anterior projection well 
rounded; ancora prominent; lophus variable but very strongly developed. 
Valve of cingulum with well developed lobe; apical valve of penis with less 
developed lobe. 
The genus description was based upon a single species found in 
northern New Mexico. In his report on the genus, Scudder (1900e) dis­
cussed eight species which he separated into two "distinct groups" (sub­
genera). Derotmema proper included the smaller forms with very promi­
nent eyes and long antennae. The tegmina distinctly taper with nearly 
straight costal area, with the intercalary veins subequidistant between 
the median and ulnar veins. The more conspicuous markings are con­
fined to the costal and inner edges. To this subgenus he referred five 
species. The other three species were referred to the subgenus 
Tmetodera and were characterized as having larger body size with 
normal eyes and shorter antennae. The tegmina do not taper, the costal 
area is arched, and the intercalary veins are nearer the median than the 
ulnar veins. The markings are not confined to the margins of the 
tegmina. To this group he referred rileyanum, now a recognized race 
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of the genotype which Scudder included in the subgenus Derotmema. The 
other two species of Tmetodera have been synonymized in the genus 
Trimerotropis. 
In 1919 Rehn published on the haydenii group and established 
synonyms as well as establishing subspecific groups. 
The entire genus is limited in distribution to the western half of 
the United States and northern Mexico, and is very variable in external 
characters and structures of the phallic complex. The exact distribution 
of all species and races has not been defined and, because of the 
numerous inter grades, it is difficult to make absolute assignments. 
Derotmema haydenii haydenii (Thomas) 
(Fig. 79) 
Anterior projection of epiphallus large, rounded; ancora large; 
lophus very large, bulbous, the outer lobe minute, subparallel to 
bridge. Aedeagus long and slender; lobe of valve of cingulum well 
developed; lobe of apical valve of penis reduced. 
This is the northern Great Plains race and is generally distributed 
throughout its range. From its northern limits in Alberta, Canada, it 
extends through Montana and North Dakota south to northern Arizona, 
eastern New Mexico and western Texas. Inter gradation apparently 
occurs with other races throughout its western and southern limits. 
Specimens examined: Timberlake, South Dakota, August 5, 1936; 
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Black Hills, South Dakota, June 28, 1937, H. M. Harris. 
The epiphallus represented by these two series showed only slight 
variation in structure. 
Derotmema haydenii rileyanum Saussure 
(Fig. 79) 
The epiphallus and aedeagus of this western race show no struc­
tural differences from typical haydenii. 
This is the race of the Great Basin and the Snake River Valley. It is 
limited in distribution to Utah, Nevada, Idaho, Wyoming and western 
Colorado. In Wyoming and western Colorado it intergrades with haydenii. 
Specimens examined: Cedar Valley, Utah, August, 1953, Vasco M. 
Tanner. 
The following specimens cannot be definitely assigned to either race, 
and are regarded as inter grade s between haydenii and rileyanum. Cody, 
Park Co. , Wyoming, Vasco M. Tanner; Grand Junction, Mesa Co. , 
Colorado, July 12, 1956, A. H. Barnum; Ruby Canyon, Grand Co. , 
Utah, August 13, 1950, A. H. Barnum. The phallic complex of these 
specimens is in no way distinguishable from so-called typical specimens 
of either race. 
Derotmema haydenii laticinctum Scudder 
(Fig. 80) 
Epiphallus as in haydenii, differing in the smaller anterior 
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projection, the smaller ancora, and the well defined lophus. The 
aedeagus is more robust. 
This race is confined in distribution from extreme western Texas 
to California. 
Specimens examined: Albuquerque, New Mexico, September 3, 
1955, A. H. Barnum; Belen, New Mexico, July 1, 1947, H. S. Wallace. 
Derotmema haydenii mesembrinum Rehn 
(Fig. 81) 
Epiphallus as in haydenii, but with shorter more robust ancora 
and a division of the lophus into distinct lobes. The valves of the 
aedeagus have strongly developed lobes. 
This southernmost race is distributed in southern Texas and into 
Mexico. It intergrades with haydenii in the northern limits of its range. 
Specimens examined: Natalia, Medina Co. , Texas, D Elden Beck; 
Garcia, Chihuahua, Mexico, July 1931, Beck and Call. 
Over its entire range the Derotmema haydenii complex can be sub­
divided into distinct races on the basis of external characters, but the 
phallic complex is not a reliable criterion in the taxonomy of the group. 
A complete revision and a definition of the range of each race are needed. 
Derotmema delicatulum Scudder 
(Figs. 82-83) 
Epiphallus broad, slender; ancora small, slender; lophus linear, 
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medially projecting anteriorly. Aedeagus resembling that structure found 
in haydenii but less robust. 
This distinct species is limited in distribution from eastern Cali­
fornia east to Arizona and western Utah. 
Specimens examined: Me s quite, Clark Co. , Nevada; Wadsworth, 
Nevada, July 29, 1947, R. Olmsted (this locality is probably in error); 
Blythe, California, July 19, 1947, A. C. Michener, H. 5. Wallace; 
Garrison, Utah, July 1949, Vasco M. Tanner. 
The specimens from Garrison, Utah, exhibit a close relationship of 
the epiphallus to the haydenii group, while the other specimens are 
distinct. 
Derotmema saussureanum Scudder 
(Fig. 84) 
Epiphallus broad, slender; ancora long; lophus long, distinctly 
lobed. Aedeagus long and slender, the valves with well developed lobes. 
This small species is apparently limited in distribution to southern 
California. 
Specimens examined: Saugus, California, July 25, 1947, H. S. 
Wallace. 
Genus Trepidulus McNeill 
1901 Trepidulus McNeill, Proc. U. S. Nat. Mus. , 23:394. 
Genotype: Mestobregma rosaceum Scudder. 
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Head distinctly elevated above pronotum. Eye subglobular, 
prominent; fastigium feebly sulcate with well elevated margins which 
terminate between the eyes; fastigium with moderately distinct median 
carina; lateral foveola large, shallow, subtriangular in shape, open 
behind; frontal costa sulcate throughout, gradually narrowing in the upper 
half to just before reaching the vertex where it suddenly broadens and 
then immediately narrows again as it meets the fastigium. Disc of 
pronotum flattened on metazona, with longitudinal rugae; median carina 
distinct but faint on metazona, visible only as longitudinal rugosities on 
prozona, with two incisions; metazona one-third longer than prozona; 
lateral carina present as rounded shoulder on metazona; anterior margin 
of pronotum truncate, posterior margin obtuse angled, considerably pro­
duced in the middle; lateral lobe sub-perpendicular, subangulate at the 
posterior angle. Tegmen very long and slender; intercalary vein 
moderately strong. Posterior femur moderately slender. 
Epiphallus distinctly curved; lophus divided into distinct lobes, the 
inner lobe minute; ancora short and broad. Aedeagus very robust, 
curved; apical valve of penis with very extended lobe in middle. 
This genus was described by McNeill in January, 1901. In April of 
the same year Caudell described it under the name of Araeopteryx. 
Two species are now referred to this genus. 
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Trepidulus rosaceus (Scudder) 
(Fig. 85) 
Epiphallus and aedeagus as described for genus. 
The general distribution of this species includes Arizona and 
southern Utah to California. 
Specimens examined: Wickenburg, Arizona, August 14, 1957, 
J. C. Schaffner. 
Genus Rehnita Hebard 
1935 Rehnita Hebard, Proc. Acad. Nat. Sci. Phila. , 87:56. 
Genotype: Mestobregma gracilipes Caudell. 
Size medium small, graceful. In general appearance with head 
very large. Head elongate, vertical, narrowing dor sally; eye promi­
nent, well elevated above pronotum; face nearly vertical and rounding 
into vertex; antenna very slender, much longer than combined length of 
head and pronotum. Median carina of pronotum weak, not or very 
feebly cristate on prozona; principal transverse sulcus slightly before 
middle; lateral lobe of pronotum parallel, posterior angle rectangulate, 
acutely produced; pronotum slightly saddle- shaped. Tegmen and 
posterior femur long, narrow. 
Lateral plate of epiphallus nearly continuous with large outer lobe 
of lophus; inner lobe of lophus smaller, triangular; epiphallus distinctly 
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curved; ancora long. Aedeagus short, stout, evenly curved; lobes of 
valves well developed. 
Members of this genus are distinct and can be recognized by the 
elevated head, the very low median carina of the pronotum, and the 
slightly saddle-shaped form of the pronotum. The two species of the 
genus are closely related and may represent only geographic races. The 
structures of the phallic complex are not sufficiently distinct to retain 
both species. However, more specimens should be studied before 
subspeciation is described, to see if inter gradation occurs. 
Rehnita gracilipes (Caudell) 
(Fig. 86) 
Epiphallus and aedeagus as described for genus. The ancora of 
epiphallus robust throughout its length; apical valve of penis slender. 
The type locality of this species is the Huachuca Mountains in 
southern Arizona, and is distributed from that area to California. 
Specimens examined: San Bernardino Ranch, Cochise Co. , 
Arizona, 3750 feet, August, F. H. Snow; Palo Alto Rancho, Altar Valley, 
Pima Co. , Arizona, October 6, 1910, approximately 3000 feet. 
Rehnita capito (Stal) 
(Fig. 87) 
Epiphallus and aedeagus very similar to gracilipes. The ancora of 
the epiphallus is more slender and the aedeagus more robust. 
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This species is found from the mountainous regions of Trans-Pecos 
Texas north through New Mexico to central Colorado. 
Specimens examined: Kerrville, Kerr Co. , Texas, August 17- 18, 
1912, Rehn and Hebard, 1525-1800 feet; Sanderson, Terrell Co., Texas, 
August 25, 1912, Rehn and Hebard, 2750-3180 feet; Sutton Co. , Texas, 
July 16, 1928, R. H. Beamer; Concan, Texas, July 6, 1936, J. D. 
Beamer; Tucumcari, Quay Co. , New Mexico, September 10, 1955, A. H. 
Barnum; Pueblo, Colorado, July 24, 1900. 
Genus Trachyrhachys Scudder 
1876 Trachyrhachys Scudder, An. Rept. Chief Eng. 1876, App. JJ, 
p. 511. 
Genotype: Trachyrhachys corona ta Scudder. 
Small to medium sized. Head comparatively large; occiput elevated, 
vertex with disc short and broad; frontal costa narrow, deeply sulcate 
throughout, expanded slightly at extreme summit between lateral 
f oveolae, constricted just below, expanded at ocellus; lateral foveola 
large, triangular, shallow; eye small, moderately prominent. Disc of 
pronotum rugose, median carina moderately high, with two transverse 
incisions; lateral elevations present anterior to incision of principal 
sulcus; lateral carina visible only on metazona; posterior margin of 
pronotum rectangular or acute; metazona much longer than prozona; 
lateral lobe of pronotum parallel, posterior angle acute, produced. 
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Tegmen straight, distinctly surpassing apex of abdomen; intercalary 
vein well developed. Hind femur broad, rather short. 
Epiphallus distinctly curved; lophus divided into distinct lobes, the 
inner lobe minute to strongly produced; ancora variable. Aedeagus 
short, robust; valves with well developed lobes. 
Most of the species and races are abundantly distributed on the 
open prairies of the middle and southwestern United States. A few of 
the species are confined to special food plants and are restricted in 
their distribution, while others enjoy a wide range and may even be of 
economic importance. 
This genus has been confused with Metator, Mestobregma and 
Rehnita in early literature, and was, in fact, considered inseparable 
from Mestobregma at one time. The genus is also closely related to 
Conozoa. 
A complete revision of this genus is needed to establish the species 
and their relationships. Seven species are presently recognized, one of 
which is subdivided into four geographic races. 
Trachyrhachys .kiowa kiowa (Thomas) 
(Fig. 88) 
Epiphallus distinctly curved; lateral plate well developed, the 
anterior projection small; ancora long and slender; lophus distinctly 
divided, the outer lobe continuous with the lateral plate and posterior 
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projection; inner lobe small, rounded. Apical valve of penis very robust, 
the median lobe large, rounded; valve of cingulum small. 
This is the western race, occurring in the northern Great Plains 
region from Manitoba and British Columbia through Minnesota, Iowa and 
Kansas into Texas, and west to Montana, Utah, and Arizona. 
Specimens examined: Sioux Co. , Iowa, July 15, 1936; Plymouth 
Co. , Iowa, July 25, 1939; Barber Co. , Kansas, 1458 feet, 1916, R. H. 
Beamer; Pratt Co. , Kansas, 1900 feet, June 27, 1911, F. X. Williams; 
Ness Co. , Kansas, 2260 feet, July 5, 1912, F. X. Williams; Lingle, 
Wyoming, August 7, 1950, N. Davis; Cowley, Park Co. , Wyoming, 
Vasco M. Tanner; Logan, Utah, July 28, 1924, W. W. Henderson; 
Flagstaff, Arizona, July 14, 1947. 
Trachyrhachys kiowa fuscifrons (Stal) 
(Fig. 89) 
Epiphallus as in kiowa, differing in the larger ancora and the more 
rounded outer lobe of the lophus. The apices of the valves of the 
aedeagus are distinctly pointed and the lobe of the apical valve of the 
penis truncate. 
This southeastern race occurs from Pennsylvania, Ohio, Illinois, 
Oklahoma, and Texas south and east to Mississippi and Georgia. It has 
also been reported from Mexico (Hebard, 1932b). 
Specimens examined: Cisco, Texas, June 19, 1947, R. H. 
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Beamer; Tom Green Co. , Texas, July 14, 1928, Jack Beamer (the 
aedeagus of this specimen was deformed); Page Co. , Iowa, July 29, 1937. 
This race is still largely undefined in its distribution. 
Trachyrhachys kiowa thomasi (Caudell) 
(Figs. 90-91) 
Epiphallus as in kiowa, differing only in minor characters. In 
fact, this structure is variable within the race, as is illustrated. Valve 
of cingulum large. 
Presently, the distribution of this race is recognized in Ohio, 
Illinois, Minnesota, and Nebraska, south to Texas, Arkansas, Missis­
sippi and Georgia. Specimens examined: Cherokee Co. , Kansas, 888 
feet, 1916, R. H. Beamer; Ames, Iowa, September 14, 1957, A. H. 
Barnum. 
Hebard (1934) remarked that the exact status of the forms assignable 
to this race is still uncertain and that they may constitute a race inter­
mediate between kiowa and fuscifrons or may simply be a transitional 
condition between them. 
Trachyrhachys kiowa texana Saussure 
(Figs. 92-93) 
Epiphallus not distinguishable from other races of kiowa complex. 
Lobe of apical valve of penis very widely rounded. 
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The distribution of this race is apparently limited to Texas and 
Mexico. 
Specimens examined: Sabinas, Hidalgo, Nuevo Leon, Mexico, D 
Elden Beck; Brownsville, Texas, June, F. H. Snow; Natalia, Medina Co. , 
Texas, July 19, 1934, D Elden Beck, swept from desert plants. 
Originally described as a variety of fuscifrons, which is now con­
sidered to be a race of kiowa, this insect is now assigned to the kiowa 
complex. This has been treated as a distinct species by Bruner (1906), 
because of its "much smaller size and more strongly rugose pronotum" 
and by Rehn (1907). Only slight dif ferences occur in the phallic complex 
of these specimens, but not sufficient to warrant a specific separation. 
The races of the kiowa complex apparently freely intergrade and 
are so closely related that they cannot always be distinguished with 
certainty. 
Trachyrhachys aspera Scudder 
(Fig. 94) 
Epiphallus robust, the anterior projection well developed; ancora 
long and slender; lophus distinctly divided into well rounded, large, outer 
lobe and smaller, triangular, inner lobe. Aedeagus long and slender, the 
valves distinctly projected anteriorly in front of the lobes. 
The range of this species is imperfectly determined, but is given 
by Hebard (1929) as extending from Pine Bluffs, Wyoming, south through 
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Colorado to the Sacramento Mountains of New Mexico and the Davis 
Mountains of Trans-Pecos Texas. Tinkham (1948) stated that "it is 
probable that aspera will be found at high elevations in the Chisos Range of 
southern Brewster County" (Texas). 
Specimens examined: 6 miles northeast of Las Vegas, New Mexico, 
October 12, 1945. 
The phallic complex is closely allied to typical kiowa and could not 
be distinguished as a species only on that basis. In combination with 
external characters, however, it is distinct. 
Trachyrhachys mexicana Saussure 
(Figs. 95-96) 
Epiphallus slightly to noticeably curved; ancora very robust; lophus 
divided into outer lobe and larger, rounded inner lobe. Aedeagus less 
curved, the lobes of the valves well developed; valve of cingulum slender. 
This species occurs from Arizona and New Mexico south into 
Mexico. 
Specimens examined: 6 miles northeast of Tepatitlan, Jalisco, 
Mexico, 6050 feet, August 20, 1954; Patagonia, Arizona, August 22, 1935, 
R. H. Beamer (this specimen is teneral and accounts in part for the differ­
ence in appearance). 
113 
Trachyrhachys corouata Scudder 
(Fig. 97) 
Epiphallus very broad and robust, the angles truncated; ancora 
broad at base, tapering apically to a point; lophus very large, undivided. 
Aedeagus long and slender, the valves pointed and without definite lobes. 
This species is limited in distribution to the mountainous regions 
of Arizona, New Mexico, and Colorado. 
Specimens examined: Ruidoso, Lincoln Co. , New Mexico, June 26, 
1940, L. J. Lipovsky; Las Vegas, New Mexico, August 8, 1936, M. B. 
Jackson. 
The phallic complex of this species is so distinct and different that 
it could well be regarded as a different genus. Many of the external 
characters are unlike Trachyrhachys. Only two specimens were available 
for study, both of which were determined by Hebard. They fit the charac­
ters as given in the original description. 
Genus Meta tor McNeill 
1901 Meta tor McNeill, Proc. U. S. Nat. Mus. , 23:394. 
Genotype: Oedipoda pardalina Saussure. 
Face vertical; occiput elevated, interocular width nearly or quite 
as great as width of the eye; fastigium with strong carinae limiting a 
distinct impressed area. Pronotum distinctly constricted medially, hind 
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margin rectangular to acutely angled; median carina prominent with two 
transverse incisions; metazona and prozona sub equal in length; lateral 
lobes of pronotum sub-parallel, the posterior angle acutely produced. 
Tegmen distinctly surpassing apex of abdomen; distal end of intercalary 
vein much nearer the median than the ulnar vein, with not more than one 
full row of cells on either side. 
Anterior projection of epiphallus well developed; ancora large, 
robust, its apex rounded; lophus divided into two sub equal lobes, the 
inner lobe variously produced. Aedeagus long, slender, greatly curved. 
This genus was described by McNeill only in an analytical key to 
Trimerotropis and its allied genera. Its position is definite, however, 
and can be easily recognized by pronotal characteristics and the blue 
markings on the inner face of the hind femora. 
Metator pardalinus (Saussure) 
(Fig. 98) 
Epiphallus robust, anterior projection well developed and 
rounded; ancora robust, long; lophus divided into two sub-equal lobes, 
the inner lobe with an apical projection. Valves of aedeagus sub-equal 
at apices; valve of cingulum minute apically and sharply pointed. 
A western Great Plains species occurring from Saskatchewan and 
Alberta in Canada, south through Montana, North Dakota and Minnesota 
to Arizona, New Mexico and Texas. 
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Specimens examined: Timberlake, South Dakota, August 5, 1936; 
Greeley Co. , Kansas, 3550 feet, F. X. Williams. 
Metator nevadensis (Bruner) 
(Fig. 99) 
Epiphallus as in pardalinus, differing in the lophus which is pro­
jected anteriorly, the inner lobe rounded. Valve of cingulum more robust, 
apex projected beyond apical valve of penis. 
This species was described from specimens collected in Nevada. 
It has been reported from British Columbia (Buckell, 1922) as "very 
abundant". 
Specimens examined: Lovelock, Nevada, September 15, 1919, 
Rehn and Hebard. 
Genus Mestobregma Scudder 
1876 Mestobregma Scudder, Bull. U. S. Geol. and Geogr. Survey, 2:264. 
Genotype: Oedipoda plattei Thomas. 
Very similar to Trachyrhachys. Head large; face horizontal; 
vertex enlarged, broad between the eyes; fastigium quadrate, depressed, 
with very high and abrupt lateral and frontal carinae; frontal costa 
equally sulcate; lateral foveola small, depressed, semicircular; eye 
small, moderately prominent. Pronotum constricted in the middle; 
prozona and metazona sub-equal; posterior margin rectangular; median 
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carina moderately conspicuous, slightly higher on the prozona than the 
metazona, with two transverse incisions; lateral carina prominent on 
metazona; posterior angle of lateral lobe rounded. Tegmen surpassing 
apex of abdomen. Hind femur equal to apex of abdomen. 
Epiphallus robust, the lateral plate prominent and broadly con­
nected to lophus which is divided; inner lobe of lophus variously produced; 
ancora moderately robust. Aedeagus robust, the lobes of the valves 
strongly developed. 
This genus is most nearly related to Trachyrhachys, but differs 
from that genus in that the prozona and metazona are sub equal, while in 
Trachyrhachys the metazona are much longer. 
Not only are these genera closely related, but they have been 
synonymized in the literature. Scudder (1897b), in fact, remarked that 
"among the Oedi podini, Mestobregma Scudder and Trachyrhachis 
Scudder are synonymous and the former has priority". Later (1900c) 
he discussed both genera under Mestobregma. Bruner (1905) wrongfully 
replaced Mestobregma by Trachyrhachys. In this he was followed by 
Kirby (1910) in his catalogue, although Rehn and Hebard (1906) had 
pointed out that Bruner's replacement was incorrect. 
Kirby, in the world catalogue, listed seventeen species under the 
genus Trachyrhachys, which included species of Rehnita, Metator, 
Mestobregma and Trachyrhachys. 
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Mestobregma is presently recognized as distinct from Trachyr­
hachys, but insofar as the phallic complex is concerned it is not suffi­
ciently different from that genus to be able to adequately recognize it 
without recourse to external characters. 
Mestobregma plattei plattei (Thomas) 
(Figs. 100-101) 
Epiphallus variable; two related f orms observed in specimens 
studied. Aedeagus very robust, the valves with well developed lobes, 
the apices pointed and subequal. 
A race of the Great Plains region from its northern limits of South 
Dakota and Montana south to New Mexico and Texas. 
Specimens examined: Rush Co. , Kansas, 2060 feet, June 28, 
1912, F. X. Williams; Barber Co. , Kansas, 1468 feet, 1916, R. H. 
Beamer. 
Mestobregma plattei rubripenne (Bruner) 
(Figs. 102-103) 
Epiphallus variable and indistinguishable from plattei. Aedeagus 
more robust, less projected in front of lobes. 
Distributed very locally in central and southern Arizona. 
Specimens examined: Atasco Mountains, Arizona, August 16, 1937, 
H. M. Harris; Baboquivari Mountains, Arizona, July 18, 1950, L. D. 
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Beamer (teneral); Prescott, Arizona, July 12, 1947, H. S. Wallace; 
Chiricahua Mountains, Arizona, July 3, 1947, L. D. Beamer; Santa 
Rita Mountains, Arizona, 6000-8000 feet, June, F. H. Snow (teneral). 
Mestobregma plattei corrugata (Scudder) 
(Figs. 104-105) 
Epiphallus variable and indistinguishable from other races of 
complex. Aedeagus less robust, strongly curved; valve of cingulum 
strongly lobed, its apex rounded. 
This race is generally distributed from southern Colorado and 
northeastern Arizona southeastward to western Texas. 
Specimens examined: Santa Fe, New Mexico, July 20, 1936, 
M. B. Jackson; Silver City, New Mexico, July 22, 1936, J. D. Beamer; 
63 miles south of Alpine, Texas, July 11, 1938, D. W. Craik; Big Bend, 
Texas, June 23, 1947, R. E. Elbel. 
Mestobregma impexum Rehn 
(Fig. 106) 
Epiphallus as in plattei complex. Aedeagus less robust, apical 
valve of penis projecting beyond valve of cingulum. 
A rare species found from northern Arizona to Utah, Idaho and 
California. 
Specimens examined: Ruby Canyon, Grand Co. , Utah, August 13, 
1950, A. H. Barnum. 
This specimen is out of the recognized range for the species, but 
its characters are more nearly typical of this species than any other 
species of the genus. 
Mestobregma terricolor Rehn 
(Fig. 107) 
Epiphallus as usual for genus. Aedeagus less robust, the valve of 
cingulum projecting slightly beyond apical valve of penis. 
This species is distributed from western Texas west to Arizona. 
Specimens examined: Douglas, Arizona, August, F. H. Snow. 
Genus Psinidia Stal 
1873 Psinidia Stal, Recensio Orthop. , 1:117. 
Genotype: Oedipoda fenestralis Serville. 
Small, slender, compressed species, having the head elevated 
above pronotum. Occiput strongly elevated; vertex declivent anteriorly, 
disc concave, lateral carinae sharp, elevated, strongly converging 
anteriorly; frontal costa sulcate throughout, distinctly broadened below; 
antenna very long, flattened. Pronotum strongly constricted in middle, 
posterior margin acutely angled; median carina sharp, straight, with two 
transverse incisions; metazona longer than prozona; lateral carina 
distinct only on metazona; lateral lobe of pronotum expanded, not parallel, 
the posterior margin rounded. Tegmen surpassing apex of abdomen. 
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Posterior femur reaching or exceeding tip of abdomen. 
Lophus of epiphallus distinctly divided into two sections, the outer 
large, the inner variously shaped; ancora moderately robust. Aedeagus 
short, robust; apex of valve of cingulum truncate, of apical valve of penis 
rounded. 
The genus is distinguished by the elevated head, the shape of the 
pronotum, and the flattened antennae. It is rather widely distributed and 
composed of two quite distinct species, one of which is subdivided into 
two geographic races. The insects are most frequently found along the 
sea coasts and the shores of larger inland lakes. 
Psinidia fenestralis fenestralis (Serville) 
(Figs. 108-109) 
Epiphallus and aedeagus generally as described for genus, the inner 
lobe of the lophus of the epiphallus exhibiting two distinct forms. 
This eastern race is distributed over an extensive area from Quebec, 
Canada, south to Florida, and westward to southwestern Michigan and 
southeastern Minnesota in the north, to Texas in the south, where it inter-
grades with frater. 
Specimens examined: Montauk, Long Island, New York, August 17, 
1946; Muscatine, Iowa, July 21, 1936, in sandhills; Kingman Co. , 
Kansas, 1516 feet, 1916, R. H. Beamer; Red Level, Florida, July 6, 
1948, H. W. Crowder. 
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The epiphallus and aedeagus of the Florida specimens of this race 
are decidedly different. The bridge of the epiphallus is more strongly 
developed; the ancora shorter, more rounded; the outer lobe of the 
lophus is more rounded, the median lobe more irregularly shaped. The 
apical valve of the penis is longer and less robust. 
These specimens may represent a new geographic race. Insufficient 
material was available, however, to adequately determine these differ­
ences. 
Psinidia fenestralis frater Rehn 
(Fig. 110) 
General shape of the epiphallus as in the Florida specimens of 
fenestralis. In frater, however, the ancorae are very elongate, their 
apices in proximity with each other; the inner lobe of the lophus is very 
elongate. The aedeagus is more robust than in the Florida specimens. 
This race is restricted in distribution to the coastal region of Texas. 
Specimens from east central Texas (Robertson County) are intermediate 
between the two races (Rehn, 1919). 
Specimens examined: Rockport, Texas, July 5, 1936, R. H. 
Beamer. 
Psinidia amplicornis Caudell 
(Fig. Ill) 
Posterior projection of epiphallus reduced, the lophus incompletely 
divided into lobes, the inner lobe very large, triangular; ancorae very 
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robust, the distance between them broad. Aedeagus constricted in 
middle, lobe of apical valve of penis well developed. 
This species is limited in distribution to the coastal areas of Texas. 
Specimens examined: Cameron Co. , Texas, August 3, 1928, R. H. 
Beamer; Harris Co. , Texas, August 12, 1928, E. I. Beamer. 
Originally described as a variety, this is a distinct species accor­
ding to external characters and the structures of the epiphallus and 
aedeagus. It is distributed essentially in the same area as frater. 
Genus Conozoa Saussure 
1884 Conozoa Saussure, Mem. soc. phys. hist. nat. de Geneve, 28(9): 
57, 164. 
Genotype: Psinidia wallula Scudder. 
Slender, elongate, compressed, smaller than most other Oedipodinae. 
Fastigium of vertex deeply sulcate, the sides sharply carinate, connecting 
directly with frontal carinae; frontal costa deeply sulcate, expanded 
slightly at median ocellus; foveola large, shallow, triangular; antenna 
longer than head and pronotum. Median carina of pronotum distinctly 
elevated throughout, generally lower on metazona, with two transverse 
incisions; metazona longer than prozona; disc of pronotum rugulose, meta­
zona with scattered transverse rugae; lateral lobe of pronotum sub-
parallel, the posterior margin generally produced in a tooth. Tegmen 
surpassing apex of abdomen; intercalary vein well developed; fuscous 
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markings restricted to costal margin of tegmen. 
Epiphallus slender; anterior projection well developed; ancora 
moderately elongate; lophus smaller than usual in genus, variously modi­
fied. Aedeagus straight, slender, the valves with well developed lobes. 
Twelve species of this genus were listed in the world catalogue, 
eleven of which were North American and confined to the area west of the 
Rocky Mountains. They range from British Columbia into Mexico. These 
grasshoppers may be locally abundant and injurious to vegetation in 
some areas. 
This genus has not been adequately defined and complete revision is 
necessary. Some of the originally described conozoans have been trans­
ferred to Trachyrhachys, Mestobregma and Trimerotropis. This last 
genus consists of a large assemblage of closely related forms, some of 
which are closely related to Conozoa, and may eventually be transferred 
to that genus. 
Conozoa wallula (Scudder) 
(Figs. 112-116) 
Epiphallus slightly curved; anterior projection well developed; ancora 
long, slender in apical third; lophus sub-parallel to bridge, incompletely 
divided into two nearly equal rounded lobes. Aedeagus long, slender, 
straight, the valves with apices pointed, sub equal, with well developed 
lobes. 
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This is the most widely distributed species of the genus and occurs 
over a variety of ecological situations. It occurs from British Columbia 
south to southern California. Its eastward limitations are Utah, Wyoming 
and Idaho. 
Specimens examined: BRITISH COLUMBIA: Oliver, July 26, 1923, 
P. N. Vroom; Kamloops, August 6, 1922, P. N. Vroom, July 7, 1922, 
E. R. Buckell; Nicola, August 1, 1923, E. R. Buckell. WASHINGTON: 
Kahlotus, August 4, 1922, W. C. Lane; Perry, August 27, 1922, W. C. 
Lane; Republic, August 6, 1931, J. Nottingham; Vantage, Grant Co. , 
gravels of Columbia River, August 11, 1955, K. M. Fender; Eastern 
Washington. OREGON: McKenzie Bridge, August 15, 1922; Umatilla 
Co., August 8, 1938; Malin, August 10, 1922; Albany, August 21, 1951, 
L. Konotopetz; Summer Lake, Lake Co. , July 28, 1930, H. A. Scullen; 
Union Co. , August 10, 1938; Arlington, July 15, 1931, J. Nottingham, 
R. H. Beamer; Boardman, July 15, 1931, L. D. Anderson, R. H. 
Beamer; Lost River, Klamath Co., August 11, 1934, C. L. Hubbs; 
Borax Lake, Harney Co. , July 27, 1934, C. L. Hubbs; Williamson 
River, Klamath Co. , August 14, 1934, C. L. Hubbs; Hermiston, 
August 18, 1919. IDAHO: Lincoln Co. , just east of Shoshone, July 23, 
1934, C. L. Hubbs; Burley, July 6, 1931, L. D. Anderson, August 10, 
1931, D. E. Fox (on Sal sola pestifer). WYOMING: Greybull, Septem­
ber 1, 1938, R. P. Fadt. CALIFORNIA: Donner Pass, Placer Co. , 
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7000 feet, August 15, 1933, A. L. Olson (atypical); Niles, August 16, 1919, 
A. H. Rollinger (atypical); Claremont (atypical); Redondo Beach, Los 
Angeles Co. , August-September, 1923, Carl Brown (atypical); Lone Pine, 
August 21, 1919, T. D. Urbahns (atypical); Guadaloupe, June 24, Dyar 
and Caudell (atypical); Gibson, September 17, 1904, E. S. G. Titus; 
Sacramento Co. , August 7, 1929, Paul W. Oman, R. H. Beamer; Mono 
Lake, July 27, 1947, H. S. Wallace; San Bernardino, July 15, 1897, A. P. 
Morse; Colton, July 17, 1897, A. P. Morse; Los Angeles, September 30, 
1934, G. Grant, January 21, 1934, G. Grant; Oxnard, October 10, 1931; 
Hornbrook, Klamath-Shasta River Junction, August 10, 1921; Victorville, 
Mojave River, August 1945, C. H. Kennedy; Owens Valley, Inyo Co. , 
August 1915, C. H. Kennedy. NEVADA: Mineral Co., north end of 
Walker Lake, June 27, 1943, H. 5. Wallace (atypical); Reese River, Nye 
Co. , 7000 feet, August 6, 1938, C. L. Hubbs family (atypical); Churchill 
Co., September 1, 1938; Galconda, September 1-10, 1915, J. R. Bunch; 
Fallon, Churchill Co., August 2, 1952, T. H. and S. P. Hubbell; 
Douglas Co. , west fork of Carson River, 6 miles south of Minden, 
August 19, 1942, R. R. Miller; Ormsby Co. , 5 miles east of Carson 
City, 1 mile south of U.S. 50, August 20, 1942, R. R. Miller; 15 miles 
south of Reno, August 13, 1948; Carson City, August 9, 1929, Paul W. 
Oman. UTAH: Millard Co. , July 22, 1936, W. W. Henderson (atypical); 
Utah Lake, east side, O. Wilford Olson (atypical); Callao, Juab Co. , 
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Vasco M. Tanner; Utah Lake, west side, Vasco M. Tanner; Paragonah, 
August 11, 1932, W. W. Henderson (teneral); Salina, August 21, 1903; 
Mills, August 14, 1932, W. W. Henderson; Huntington, August 1, 1932, 
W. W. Henderson; Promontory, September 15, 1932, G. F. Knowlton; 
Leamington, July 20, 1918, George E. King; Grantsville, August 16, 
1932, G. F. Knowlton, M. J. Janes, July 30, 1932, G. F. Knowlton, 
J. J. Janes; Milford Co. , Sorenson, August 7, 1936; Orr's Ranch, 
Tooele Co. , September 11, 1935, U. S. D. A. Survey No. 7; Sevier Co. , 
September 16, 1935, G. F. Knowlton; Utah Co. , September 12, 1936, 
G. F. Knowlton. 
These atypical specimens may represent a distinct race of more arid 
conditions, or may be merely responses to local environment. 
Conozoa sulcifrons sulcifrons (Scudder) 
(Figs. 117-119) 
Epiphallus slightly curved to flat; anterior projection well developed; 
ancora long and slender, not noticeably narrowed apically, or long and 
robust (in atypical specimens); lophus sub-parallel to bridge, small, 
incompletely divided into lobes. Aedeagus long, slender, the apices of 
the valves slightly curved. 
The type locality of this race is in southern California. From there 
it extends through southern Nevada into southern Utah and western 
Arizona. 
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Specimens examined: CALIFORNIA: Indio, August 16, 1957, L. D. 
Moore; Blythe, July 27, 1933, R. H. Beamer; Fort Yuma, Imperial Co. , 
September 9, 1926, C. L. Hubbs. NEVADA: Moapa, Muddy River, 
Clark Co. , July 12, 1938, C. L. Hubbs family; Me s quite. UTAH: Zion 
National Park, Lee Jeppson, Doyle Liddle (atypical); Springdale, V. M. 
Tanner (atypical); Rockville, August 8, 1932, W. W. Henderson (atypical); 
Toquerville, V. M. Tanner; Leeds, August 9, 1932, W. W. Henderson; 
St. George, V. M. Tanner (atypical). ARIZONA: Maricopa Co. , July 2, 
1929, P. W. Oman; Tempe, June 4, 1951, July 26, 1951, H. S. Wallace; 
Fredonia, August 6, 1932, W. W. Henderson; Florence, July 30, 1919, 
R. B. Beckwith; Yuma, July 5, 1897, A. P. Morse. 
Atypical specimens from southern Utah may represent intergrades. 
The actual zone of inter gradation has not been completely determined. 
Conozoa sulcifrons acuminata Scudder 
(Fig. 120) 
Epiphallus flat, the anterior projection less strongly developed; 
ancora long, more slender than in typical sulcifrons; lophus larger, the 
inner projection enlarged. Aedeagus as in sulcifrons. 
The exact distribution of this race has never been determined. From 
the type locality at Mesilla, New Mexico, it extends into western 
Colorado, eastern Utah and northeastern Arizona. 
Specimens examined: NEW MEXICO; Belen, July 1, 1947, H. S. 
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Wallace; Shiprock, July 29, 1948. COLORADO: De Beque, Mesa Co. , 
July 29, 1922, E. R. Kalmbach; Grand Junction, Mesa Co. , August 12, 
1956, A. H. Barnum. UTAH: Ruby Canyon, Grand Co. , August 19, 
1950, A. H. Barnum; Westwater, Grand Co. , August 9, 1953, A. H. 
Barnum; Woodside, Emery Co. ; Emery Co. , August 23, 1938; Bluff, 
San Juan River, San Juan Co. , Vasco M. Tanner; Price, Carbon Co. , 
July 31, 1932, W. W. Henderson; Vernal, Uintah Co. , August 2, 1947, 
R. H. Beamer; Ft. Duchesne, Duchesne Co. , August 3, 1932, W. W. 
Henderson; Myton, Duchesne Co. , July 27, 1932, W. W. Henderson. 
Conozoa carinata Rehn 
(Figs. 1-10, 121-122) 
Epiphallus robust, flat; anterior projection well developed; ancora 
robust, lophus sub-parallel to bridge, of two lobes, sclerotized, 
separated by a wide non-sclerotized area. Valves of aedeagus with 
well developed lobes, the apex of apical valve of penis projecting beyond 
apex of valve of cingulum. 
This distinct species is limited in distribution to Arizona, western 
New Mexico and northern Mexico. 
Specimens examined: ARIZONA: Chiricahua Mountains, July 3, 
1947, L. D. Beamer; Tubac, August 21, 1935, Jean Russell; Santa Rita 
Mountains, 5000 to 8000 feet, June, F. H. Snow; Douglas, April 24, 
1944, September 15, 1930, October 25, 1932, W. W. Jones; Nogales, 
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June 15, 1903, Oslar; Navajo Co. , Diamond Creek, White Mountains, 
June 4-8, 1925, C. J. Alden; Tucson, F. H. Snow; Baboqulvari Moun­
tains, F. H. Snow; Yavapai Co. , October 19, 1937. NEW MEXICO; 
Silver City, July 22, 1936, R. H. Beamer; Cliff, Gila River, Grant Co. , 
June 30, 1938, C. L. Hubbs family. MEXICO: Colonia Dublan, 
Chihuahua, July 1931, Beck and Call; 10 miles southeast of Agua 
Prieta, Sonora, Mexico, August 26, 1957, R. E. Widdows. 
Genus Trimerotropis Sta.1 
1873 Trimerotropis Stâl, Recensio Orthop. , 1:118. 
Genotype: Locusta maritima Harris. 
Head of moderate size. Disc of vertex longer than broad, median 
carina faint or absent; frontal costa contracted below the ocellus and at 
the vertex, always sulcate below and sometimes above the ocellus; 
lateral foveola distinct and triangular; antenna filiform, of variable 
length. Disc of pronotum nearly flat, smooth or granulate to minutely 
tuberculate on metazona; metazona strongly broadened and wider than 
head; median carina variable, cristate or low on prozona, always less 
elèvated on metazona, especially posteriorly, with two transverse 
incisions; metazona much longer than prozona, from one and one-half 
to more than twice as long; lateral carina indistinct or absent except 
occasionally on front of metazona and prozona; posterior margin of 
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pronotum distinctly angulate; lateral lobe of pronotum parallel, posterior 
angle well rounded, often with a tooth projected downward. Tegmen much 
exceeding apex of abdomen, occasionally plain or commonly maculate 
over the whole surface or much more frequently arranged in three well-
marked bands, the two proximal generally much better defined than the 
distal. 
Epiphallus and aedeagus variable, discussed separately for each 
species. 
This genus was established by Stâ.1 and first fully defined by Saussure 
(1884), who, however, was indefinite in his treatment of the genus and 
continually referred to the close affinities of Conozoa and Trimerotropis. 
The genus as now defined includes a number of species which have been 
originally described as Conozoa and others which have been referred to 
that genus. 
The only complete revision of the genus is that of McNeill (1901), 
who subdivided the genus into two subgenera and thirteen groups. Previous 
to his revision, McNeill (1900) described the genus Agonozoa to include 
one species which made up the Hyalina group in his revision. The genus 
was lowered to a subgenus in the revision to include the Hyalina, Texana 
and Maritima groups. His subgenus Trimerotropis contained the re­
mainder of the species. 
Rehn (1901) called attention to the improper use of these subgeneric 
names by McNeill. Sta.1 founded the genus on maritima and placida, both 
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of which were included in McNeill's Agonozoa, which would have to become 
a synonym of Trimerotropis by original designation. For the deficiency 
which existed when the names were synonymized he proposed the sub­
genus Pseudotrimerotropis. 
Kir by, in his world catalogue, recognized Agonozoa, Trimerotropis 
and Pseudotrimerotropis all as distinct genera, but the arrangement is not 
now recognized. 
Typical of the confusion which has existed in trying to define these 
two genera is that statement by Rehn and Hebard (1906) in describing 
Trimerotropis bilobata: "This species is one of a number which might 
with almost equal propriety be placed in either Conozoa or Trimerotropis, 
but which we have placed here chiefly because McNeill has considered its 
allied species as a member of Trimerotropis rather than Conozoa. " 
Similar conditions exist with reference to McNeill's Fallax group which 
is transitional to Circotettix. 
The genus exhibits a discontinuous distribution in North and South 
America. It is one of the dominant oedipodine forms in the western United 
States and northern Mexico. In eastern North America its occurrence is 
much more localized by environmental factors and its speciation is much 
less marked. As far as present information is available it is absent from 
Central America south of the Isthmus of Tehuantepec and most of northern 
South America (Rehn, 1940). However, it reoccurs in Ecuador and extends 
along the Pacific coast into Peru and Chile and into Argentina in southern 
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South America. Of particular interest is the fact that the same sub­
species, Trimerotropis pallidipennis pallidipennis (Burmeister), which 
occurs over most of western North America also reappears in these 
areas. These specimens cannot be distinguished from those from North 
America, even though they are geographically isolated from each other. 
South American specimens show the usual range of variability as those 
found in North America. They range slightly smaller in size, but size 
alone is not a good taxonomic criterion. 
The genus contains approximately fifty species, several of which 
are subdivided into geographic races. A complete revision of the genus 
is now needed in view of our present knowledge of the group. 
Trimerotropis hyalina McNeill 
(Fig. 123) 
Epiphallus distinctly curved; ancora broad, robust, abruptly tapering 
in the apical third; lophus incompletely divided into lobes, projecting 
medially. Aedeagus slender, the lobes of the valves well developed, 
their apices subequal. 
This species is very locally distributed and found only in California. 
Specimens examined: Antioch, California, July 14, 1953, W. H. 
Lange. 
This species is the only member of the Hyalina group of McNeill 
which he considered to be the connecting link between Conozoa and 
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Trimerotropis. 
Trimerotropis texana (Bruner) 
(Figs. 124-125) 
Epiphallus variable, but distinctly curved; ancora broad at base, 
tapering apically; lophus as in hyalina (atypical) or expanded medially into a 
lobe. Aedeagus slender; valve of cingulum truncate at apex, medially 
not produced into distinct lobe; apical valve of penis distinctly lobed, its 
apex minutely pointed. 
This species ranges from western Texas and New Mexico south into 
northern Mexico. 
Specimens examined: Ft. Hancock, Texas, July 13, 1938, L. W. 
Hepner; Cuba, Sandoval Co. , New Mexico, August 29, 1955, A. H. 
Barnum (atypical). 
Originally described as a Conozoa from El Paso, Texas, the species 
shows considerable variation in size and coloration and also exhibits 
certain structural differences. 
Trimerotropis rebellis (Saussure) 
(Figs. 126-127) 
Epiphallus variable, distinctly curved; ancora variable; lophus 
linear, sub-parallel to bridge, incompletely divided into lobes, the inner 
being the larger. Aedeagus variable, of two distinct types. 
This species ranges from California to Nevada and Arizona. 
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Specimens examined: Mint Canyon, California, July 31, 1935, Jack 
Beamer; Indio, California, July 19. 1947, R. E. Elbel; Claremont, 
California (incorrectly identified as Conozoa wallula by Hebard). 
This species, originally described in the genus Conozoa, was trans­
ferred to Trimerotropis by McNeill. The closest relative is T. bilobata 
(Rehn, 1910). 
Trimerotropis cristata McNeill 
(Figs. 128-129) 
Epiphallus distinctly curved; ancora slender, the lophus elongate. 
Aedeagus elongate, minutely curved. 
The exact distribution of this species has not been determined. It 
is known definitely from Baja California, southern California and south­
western Arizona. 
Specimens examined: Campo, California, August 10, 1935, Jack 
Beamer; Palm City, California, August 7, 1935, Jack Beamer. 
This species has been mistaken for Conozoa sulcifrons. It was 
originally described from specimens from San Julio, Lower California, 
and Salt Lake Valley, Utah. The Utah specimens are now considered to 
be T. bilobata, which was described several years after cristata. It is 
referred to in the literature as ranging through Nevada and Utah, 
probably as a result of the original error. There is, however, a close 
relationship between these two species and specimens from Nevada and 
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western Utah are difficult to assign to either. Subspeciation may be 
involved, but requires further study on many more specimens. 
Trimerotropis bilobata Rehn and Hebard 
(Figs. 130-133) 
Epiphallus and aedeagus very variable as illustrated by the four 
different types, and few generalities can be made regarding either struc­
ture. 
This species has the widest known distribution of these closely related 
groups. Described from Antlers, Mesa Co. , Colorado, it is very widely 
distributed over the Great Basin. 
Specimens examined: Antlers, Colorado, August 10, 1949, M. J. D. 
White (from type locality) ; Grand Junction, Mesa Co. , Colorado, August 
13, 1956, A. H. Barnum; Widtsoe, Utah, Vasco M. Tanner; Alton, 
Utah, August 11, 1936, R. H. Beamer; Zion National Park, Utah, Lee 
Jeppson; Gandy, Utah, July 1949, Vasco M. Tanner; San Juan River 
near Bluff, San Juan Co. , Utah, Vasco M. Tanner; Kanab, Kane Co. , 
Utah, August 6, 1932, W. W. Henderson; Escalante River, Utah, mouth 
of Calf Creek, August 8, 1939, H. P. Chandler; Myton, Utah, August 1, 
1947, R. E. Elbel, R. H. Beamer; Cowley, Park Co. , Wyoming, 
Vasco M. Tanner; Wendover, Nevada, July 31, 1947, R. Olmsted; 
Austin, Nevada, August 12, 1940, L. J. Lipovsky; Toppenish, Washington, 
July 9, 1935, Jack Beamer. 
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This species is common in desert environments at lower elevations, 
and has been collected in all western states. The reported distribution of 
Kansas (Ball et al. , 1942) is certainly in error. 
This species is very variable in many external characters as well as 
the phallic complex and should obviously be subdivided into geographic 
races. 
Trimerotropis gracilis gracilis (Thomas) 
(Fig. 134) 
Epiphallus distinctly curved; ancora long and slender; lophus divided 
into two nearly equal lobes. Aedeagus long, slender, the valves with 
well developed lobes, their apices minutely rounded. 
This race is widely distributed over most of the western states east 
to the Rocky Mountain states, at higher elevations. To the north it inter-
grades with sordida. 
Specimens examined: Cimarron, Colorado, elevation 7300 feet, 
August 1932, Vasco M. Tanner. 
Trimerotropis cincta (Thomas) 
(Fig. 135) 
Ancora of epiphallus very robust, the lophus linear, widely rounded 
medially and projected anteriorly. Aedeagus elongate, curved, the 
valves with well developed lobes. 
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This species apparently is dis continuously distributed. It has been 
reported from Montana, North and South Dakota, south through Nevada, 
Arizona and New Mexico. 
Specimens examined: Mack, Colorado, October 3, 1954, A. H. 
Barnum; Naches, Washington, July 7, 1935, R. H. Beamer. 
This is the first record of this species from the state of Washington. 
Trimerotropis fontana Thomas 
(Fig. 136) 
Anterior projection of epiphallus reduced; ancora robust; lophus 
linear, reduced. Epiphallus long, slender; apex of apical valve of 
penis sharply pointed. 
Distribution of this group includes all states of the Rocky Mountain 
areas west to the Pacific coast and north into British Columbia and 
Vancouver Island. 
Specimens examined: Spanish Fork, Utah Co. , Utah, August 24, 
1953, A. H. Barnum. 
The type locality of this species is Spring Lake, Utah Co. , Utah. At 
least four synonyms have been established which indicate the variation 
found within the group. These specimens studied, from within a few 
miles of the type locality, show a tendency towards typical cincta in that 
they have indistinct black bands across the face as in that species. 
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Trimerotropis thalassica Bruner 
(Figs. 137-138) 
Lateral plate of epiphallus compressed, the anterior projection and 
ancora distinctly recurved; ancora very robust, short, or, in some 
specimens, slender; lophus well developed, its inner margin projecting 
anteriorly. Aedeagus straight and long, or slightly curved, the valves 
with well developed lobes. 
This species is apparently confined in distribution to southern Cali­
fornia. 
Specimens examined: Idyllwild, California, August 3, 1935, R. H. 
Beamer; Campo, California, August 10, 1935, Jack Beamer; Cajon 
Pass, California, August 6, 1936, M. B. Jackson; San Jacinto Moun­
tains, California, July 31, 1936, M. B. Jackson. 
The species is distinct with the disk of the wings sea-green in color. 
Externally these specimens show little variation, but the phallic complex 
reveals the two different types. The specimens from Cajon Pass and 
San Jacinto Mountains are alike in structure with the very robust ancorae, 
while the other series are of the other type. Insufficient material was 
available to determine whether or not subspeciation is present in the 
group. 
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Trimerotropis koebelei (Bruner) 
(Fig. 139) 
Epiphallus robust, flattened; ancora moderately robust, elongate; 
lophus distinctly divided into outer and inner lobes, the latter projecting 
anteriorly. Aedeagus robust, the valves with well developed lobes and 
short anterior projections. 
This species is questionably limited to California, the type locality 
being Placer County. Fulton (1930) has reported specimens from Upper 
Klamath Marsh (Oregon). 
Specimens examined: Sentinel, Yosemite National Park, California, 
August 31, 1907, altitude 4000 feet. 
Fulton reported that a comparison of the Oregon specimens with 
fontana from McKenzie Bridge was made and that "it seems entirely 
probable that koebelei will prove to be no more than one of the numerous 
color varieties of fontana. " 
Trimerotropis citrina Scudder 
(Fig. 140) 
Epiphallus large, robust, the lateral plate compressed; ancora long 
and linear; lophus distinctly divided into outer and inner sections. 
Aedeagus robust, curved, the valves with well developed lobes; apical 
valve of penis extending beyond valve of cingulum. 
A widely distributed species, showing local variation, it is found 
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extensively over the Great Plains states and over all of southeastern 
United States. In eastern United States it is apparently only missing from 
the northern tier of states along the Canadian border. 
Specimens examined: Wapello, Iowa, August 5, 1926, H. M. 
Harris; Ames, Iowa, October 15, 1956, A. H. Barnum; Ledges State 
Park, Boone Co. , Iowa, October 6, 1956, A. H. Barnum. 
Trimerotropis tolteca tolteca (Saussure) 
(Fig. 141) 
Epiphallus slender, the ancora moderately robust; lophus linear, 
the outer half reduced, the inner portion terminating in a well rounded 
lobe. Aedeagus long, curved, the apical valve of penis slightly extending 
beyond valve of cingulum which is truncate at its apex. 
The type locality of this race, by fixation (Hebard, 1932b), is 
Oaxaca, Mexico, and the race is limited in distribution to Mexico. 
Specimens examined: 27 miles east of Concordia, Sinoloa, Mexico, 
September 2, 1957, R. E. Widdows; 6 miles west of El Salto, Durango, 
Mexico, August 31, 1957, R. E. Widdows; Garcia, Chihuahua, Mexico, 
July 1931, Beck and Call. 
Trimerotropis tolteca modesta Bruner 
(Fig. 142) 
Epiphallus nearly identical to that found in tolteca, except that it is 
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more curved. The aedeagus is identical in both races. 
The range of this race is incompletely determined. Apparently 
northern limits are Utah and Colorado. It intergrades in Mexico with 
tolteca. 
Specimens examined: Chiricahua Mountains, Arizona, July 3, 1947, 
H. S. Wallace; Flagstaff, Arizona, July 14, 1947, Roger Olmsted; 
Evanston, Wyoming, September 20, 1950, A. H. Barnum; Cedar Valley, 
Utah, August 1953, Vasco M. Tanner; Mack, Colorado, October 3, 
1954, A. H. Barnum. 
Racial status of this group was made by Hebard (1932b). 
Trimerotropis latifasciata Scudder 
(Fig. 143) 
Epiphallus distinctly curved, the ancora very robust; lophus incom­
pletely divided into lobes, the inner the larger. Aedeagus long, the 
valves with well developed lobes; valve of cingulum enlarged apically 
and truncate; apical valve of penis extremely slender anterior to lobe. 
This species is presently considered to be distributed over all of 
western United States, with eastern limits being North Dakota, South 
Dakota, Iowa, Kansas, Oklahoma, and Texas. 
Specimens examined: Platte, South Dakota, September 8, 1917, 
C. N. Ainslie. 
The limits of this species both as to distribution and synonymy have 
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been poorly defined. It was described from specimens collected at 
Wallula, Washington, and Lake Point, Utah, all specimens preserved in 
alcohol. 
Trimerotropis californica Bruner 
(Fig. 144) 
Epiphallus very curved, the bridge narrow; ancora very elongate, 
linear, distinctly "s" shaped; lophus linear, the inner lobe projecting 
anteriorly. Aedeagus robust, apical valve of penis slightly extending 
beyond valve of cingulum which is moderately truncate. 
Described from the San Louis Valley, California, and limited in dis­
tribution to that section of California. 
Specimens examined: Saugus, California, July 25, 1947, R. H. 
Beamer. 
Trimerotropis strenua McNeill 
(Fig. 145) 
Epiphallus large, robust; ancora moderately robust and long; lophus 
distinctly divided into outer and inner rounded lobes, these being 
separated by a wide margin. Aedeagus as in californica. 
The distribution of this species ranges from Oregon and Idaho south 
to western Texas, Arizona, and probably into northern Mexico. 
Specimens examined: Vernal, Uintah Co. , Utah, October 11, 1952, 
Blaine Moore; Lehi, Utah Co. , Utah, August 5, 1957, A. H. Barnum; 
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Grand Junction, Mesa Co. , Colorado, August 12, 1956, A. H. Barnum; 
Colonia Dublan, Chihuahua, Mexico, Anson B. Call Jr. 
Described from the Salt Lake Valley, Utah, this species is closely 
related to californica and shows an extremely high degree of variability 
throughout its range. It may be only a race of that species. Insufficient 
material was available, however, to make any definite assignments. 
Trimerotropis pacifica Bruner 
(Fig. 146) 
Anterior projection of epiphallus well developed, the ancora short, 
moderately robust; lophus elongate, the inner portion projecting slightly 
anteriorly. Aedeagus stout, curved, apical valve of penis extending 
slightly beyond valve of cingulum. 
Described from Los Angeles, California, this species is limited in 
distribution to that area. 
Specimens examined: Lemon Cove, California, July 26, 1929, 
R. H. Beamer, Paul W. Oman. 
Trimerotropis pallidipennis pallidipennis (Burmeister) 
(Figs. 147-149) 
Epiphallus variable, representing three distinct types in specimens 
studied, due, in part, to teneral condition. Anterior projection and 
ancora strongly recurved; ancora elongate, moderately robust; lophus 
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elongate, the inner lobe projecting anteriorly. Aedeagus long and 
slender; valve of cingulum with poorly developed lobe; apices of the valves 
subequal, sharply pointed. 
This race is extensively distributed from British Columbia far south 
into Mexico. The race apparently is not present in Central America, 
but reappears in Ecuador and extends throughout the coastal area and 
into southern South America. 
Specimens examined: WASHINGTON: Perry, August 22, 1922, M. C. 
Lane. IDAHO: Bruneau, June 23, 1938, H. M. Harris. WYOMING: 
Sunrise, July 20, 1950, N. Davis. COLORADO: Grand Junction, Mesa 
Co. , June 20, 1954, A. H. Barnum. UTAH: Ruby Canyon, Grand Co. , 
August 13, 1950, A. H. Barnum; Elberta, Utah Co. , July 30, 1957, A. 
H. Barnum; St. George, Washington Co. , May 27, 1950, A. H. Barnum; 
Paria River, Kane Co. , May 8, 1952, A. H. Barnum. NEVADA: 
Lovelock, Vasco M. Tanner. CALIFORNIA: San Jose, July 4, King; 
Indio, August 16, 1957, L. D. Moore; Harbor City, San Pedro, D Elden 
Beck; Palm Canyon, near Palm Springs, Riverside Co. , May 29, 1954, 
A. H. Barnum. ARIZONA: Wickenburg, August 13, 1957, J. C. S chaff ne r; 
Chiricahua Mountains, July 3, 1947, R. H. Beamer. NEW MEXICO: Quay 
Co. , June 5, 1938, L. A. Spain; Deming, June 1931, Beck and Call; 
Albuquerque, September 3, 1955, A. H. Barnum. TEXAS: Ft. Davis, 
June 20, 1947, H. S. Wallace; Big Bend, June 23, 1947, L. D. Beamer. 
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MEXICO: Vera Cruz, 4 miles east of Perote, June 25, 1958, J. C. 
Schaffner; Garcia-Dublan Road, Chihuahua, July 1931, Beck and Call; 
Pyramid of Sun, December 7, 1951, Vasco M. Tanner; Naica, Chihua­
hua, July 21, 1938, L. J. Lipovsky; 45 miles northwest of Casas 
Grandes, Chihuahua, August 27, 1957, R. E. Widdows; 70 miles south­
east of Agua Prieta, Sonora, Mexico, August 23, 1957, R. E. Widdows. 
SOUTH AMERICA: Pilar. Cardoba, March 9, 1938 (Argentina). 
One specimen, from Perry, Washington, was teneral, which may 
account for the differences in the structure of the epiphallus. The 
ancorae, however, are exceptionally long and would not be affected by 
this condition. The aedeagus was identical to the figured type. 
A series of males from Vera Cruz, Mexico, exhibited the third type 
of phallic complex. These specimens are atypical, but agreed more 
closely with this race than any other species found in that area of 
Mexico. The epiphallus is flattened and the aedeagus short and robust, 
with well developed lobes on the valves. The apices of the valves are 
truncate. 
Trimerotropis inconspicua Bruner 
(Fig. 150) 
Epiphallus curved, the lophus long and slender; bridge narrow and 
long; lophus subparallel to bridge, the inner area large, pointed. 
Aedeagus short; apical valve of penis distinctly curved anterior to lobe; 
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valve of cingulum narrow. 
Type locality, by fixation (Rehn, 1912), Palisade, Mesa Co. , 
Colorado. This species is definitely reported from Arizona, Colorado 
and Utah. 
Specimens examined: Frulta, Mesa Co. , Colorado, July 26, 1953, 
A. H. Barnum. 
Trimerotropis dlversellus Hebard 
(Fig. 151) 
Epiphallus narrow, entire body very curved; ancora elongate, robust 
In basal half; lophus divided Into two lobes, the Inner lobe the larger. 
Aedeagus elongate; apex of valve of cingulum truncate; apex of apical 
valve of penis heavy, rounded. 
The type locality of this species is Lower Geyser Basin In Yellow­
stone National Park In Wyoming. Published records Include Helena, 
Montana, as part of Its range. 
Specimens studied: Lower Geyser Basin, Yellowstone National Park, 
August 20, 1953, A. H. Barnum; Cody, Park Co. , Wyoming, Vasco M. 
Tanner. 
Trimerotropis fratercula McNeill 
(Fig. 152) 
Epiphallus curved, ancora very robust; bridge wide; lophus divided 
into outer and inner lobes, separated by an area sub equal to the size of 
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each. Apex of valve of cingulum rounded; apex of apical valve of 
aedeagus pointed; valves with well developed lobes. 
This species is apparently limited in distribution to Montana, 
Wyoming and Colorado. 
Specimens examined: 5 miles west of Little America, Sweetwater 
Co. , Wyoming, September 14, 1957, A. H. Barnum. 
Trimerotropis suffusa suffusa Scudder 
(Figs. 153-154) 
Anterior projection and ancora recurved; ancora robust, its apex 
rounded or distinctly pointed; lophus completely or incompletely divided 
into outer and inner lobes, the median much the larger and pointed. 
Aedeagus short, robust; apex of valve of cingulum truncate; apex of 
apical valve of penis rounded and heavy. 
This race is widely distributed over the western United States and 
Canada. It was described from specimens collected at American Fork 
Canyon, Utah Co. , Utah, California and Vancouver Island. 
Specimens examined: Cheyenne, Wyoming, August 14, 1950, N. 
Davis; Lower Geyser Basin, Yellowstone National Park, August 20, 
1953, A. H. Barnum; Big Falls, Snake River, Idaho, August 19, 1953, 
A. H. Barnum; Grand Mesa, Mesa Co. , Colorado, August 8, 1954, 
elevation 10, 500 feet, A. H. Barnum. 
Only the Cheyenne, Wyoming, specimen had the pointed apices of 
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the ancorae. 
Trimerotropis cyaneipennis Bruner 
(Fig. 155) 
Lateral plate of epiphallus distinctly compressed, the anterior pro­
jection poorly defined; ancora short, moderately robust; lophus poorly 
defined, as continuation of lateral plate, inner lobe extended anteriorly. 
Aedeagus extremely long, the valves projected a greater distance in 
front of lobes, sub equal, rounded. 
This species is distributed from southern Idaho west to the Providence 
Mountains of California, and southeast to southern Arizona, New Mexico 
and western Texas. 
Specimens examined: Palmyra Camp, Diamond Fork Canyon, Utah 
Co. , Utah, July 25, 1957, A. H. Barnum; Chiracahua Mountains, 
Arizona, July 3, 1947, R. H. Beamer. 
This species was described from specimens from Salt Lake Valley, 
Utah, near the mouth of Ogden Canyon. 
Trimer otropis caeruleipennis Bruner 
(Figs. 156-157) 
Anterior projection of epiphallus well defined as a rounded lobe; 
ancora moderately robust (Nevada) to extremely robust, very bulbous 
at base (Utah); lateral plate well defined; lophus linear, its margins 
poorly defined. Valve of cingulum with apex narrowly truncate (Nevada) 
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to broadly truncate (Utah) ; apical valve of penis pointed. 
This species is distributed widely from southern California and 
Arizona north to Washington, Montana and Wyoming. 
Specimens examined: Lehi, Utah Co. , Utah, August 5, 1957, A. H. 
Barnum; Lovelock, Nevada, Vasco M. Tanner; Elko, Nevada, July 3, 
1953, Vasco M. Tanner. 
The type locality of this species, by fixation (Rehn, 1912) is 
Umatilla, Washington. 
The epiphallus and aedeagus of these specimens exhibited two dis­
tinct types. On the other hand, external morphological characters showed 
little variation. 
Trimerotropis sparsa (Thomas) 
(Figs. 158-159) 
Anterior projection and ancora decidedly recurved over lateral 
plate; ancora robust, its apex slender; lophus linear, projecting anteri­
orly. Valve of cingulum with very large lobe which extends to the 
rounded apex; apical valve of penis minutely projected anterior to lobes, 
the apex very pointed. 
This species is widely distributed from North Dakota, Montana, 
and Alberta (Canada), south to New Mexico (type locality) and west into 
the Great Basin. 
Specimens examined: Utah, July 6, 1931, G. F. Knowlton (exact 
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locality could not be determined): Cedar Valley, Utah, August 1953, 
Vasco M. Tanner; Fruita, Mesa Co. , Colorado, July 12, 1952, A. H. 
Barnum; Mack, Mesa Co. , Colorado, October 3, 1954, A. H. Barnum. 
The complete distribution of this species has been poorly defined. 
One specimen was examined from McNary, Hudspeth Co. , Texas 
(June 26, 1947, R. H. Beamer), which could represent only this species 
according to external characters, but the epiphallus is distinctly different 
from the other specimens studied. The ancora is very short and robust 
and the lophus is completely divided into two distinctly rounded lobes, 
the median one the larger. Due to lack of sufficient specimens it is 
tentatively assigned to this species and the range of sparsa is extended 
into western Texas. 
Genus Circotettix Scudder 
1876 Circotettix Scudder, Bui. U. S. Surv. Territ. 2:264. 
Genotype: Oedipoda undulata Thomas. 
Head closely resembling that of Trimerotropis. Eyes rather 
small, somewhat prominent, separated above by a space about equal 
to their width; antenna but little longer than the head and pronotum 
combined; frontal costa constricted at vertex; lateral foveola large, 
shallow. Pronotum constricted at principal sulcus, the metazona twice 
as long as the prozona; median carina distinct on the anterior portion of 
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the prozona, obsolete on the metazona; lateral carina distinct on metazona 
but not prominent; disc of metazona slightly rugulose; posterior margin 
of pronotum rectangulate. Tegmen surpassing apex of abdomen, the 
intercalary vein well developed; radiate veins of the anal field of 
wing distinctly incrassate, much stronger medially than near base. 
Epiphallus variable; anterior projection well developed; ancora 
moderately robust; lophus divided into a small outer lobe and a larger 
inner lobe, the two connected by a broad median section. Aedeagus 
short, robust. 
This genus is presently recognized to consist of nine distinct 
species, one of which is broken up into three geographic races. It was 
first reviewed by Scudder (1900d), but some of his species have since 
been transferred to related genera. Rehn (1921) in his more recent dis­
cussion of the genus has limited it to five sections. The phallic complex 
has been studied in two of these sections. 
Circotettix rabula rabula Rehn and Hebard 
(Figs. 160-161) 
Epiphallus constricted in middle, decidedly curved; anterior pro­
jection well developed, the ancora long and robust; lophus completely 
divided into a small outer rounded lobe and a larger sub-triangular inner 
lobe. Apices of aedeagal valves minute, rounded. 
Described from Mammoth Hot Springs, Yellowstone National Park, 
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Wyoming, this is a northern form occurring in the United States in the 
Transition and Upper portion of the Upper Sonoran Zones from Montana 
to Colorado, in Canada ranging into the Boreal Zone (Rehn, 1921). The 
race apparently extends as far south as northern Arizona. 
Specimens examined: Sheep Creek, Duchesne Co. , Utah, June 
1945, Vasco M. Tanner; North Fork, Provo Canyon, Utah Co. , Utah, 
Vasco M. Tanner. A second specimen from the Sheep Creek area has 
an unusual deformity of the epiphallus in that only one-half has developed, 
and that section very greatly enlarged (Fig. l6l). This may have been a 
developmental abnormality or broken during copulation. 
Circotettix rabula altior Rehn 
(Fig. 162) 
Anterior projection and ancora extremely recurved over lateral 
plate of epiphallus; lophus as in rabula, but with a wide section separating 
the two lobes. Aedeagus as in rabula, differing in the broad projection of 
the apical valve of the penis in front of the lobe. 
Described from Cloudcroft, Sacramento Mountains, Otero Co. , 
New Mexico, this is a form of the Boreal Zone within the United States, 
typical from northern Colorado to southern New Mexico (Rehn, 1921). 
Specimens examined: Pingree Park, Colorado, C. Lynn Hayward; 
Dry Gulch, Loveland Pass, Clear Creek Co. , Colorado, August 23, 1955, 
elevation approximately 11,000 feet, A. H. Barnum; Collbran, Mesa Co. , 
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Colorado, July 13, 1955, elevation approximately 9,000 feet, A. H. 
Barnum; Glade Park, Mesa Co. , Colorado, July 4, 1956, elevation 6,800 
feet, A. H. Barnum. 
One specimen from Grand Canyon National Park, Arizona (July 16, 
1947, H. S. Wallace) was externally atypical and showed a distinct 
tendency toward rabula, but the form of the epiphallus and aedeagus was 
more nearly allied to altior. 
Circotettix rabula nigrafasciatus Beamer 
(Fig. 163) 
Epiphallus most nearly allied to rabula but with lateral plate and 
anterior projection continuous. Aedeagus distinctly different from 
either race in that the valve of the cingulum is very broad, its apex very 
broadly truncate. 
This race is distributed in the north central Great Plains from 
Kansas (the type locality) and Colorado, north through extreme eastern 
Wyoming and Nebraska and into South Dakota. 
Specimens examined: Lingle, Goshen Co. , Wyoming, August 7, 
1950, N. Davis. 
Circotettix undulatus (Thomas) 
(Fig. 164) 
Lateral plate and anterior projection of epiphallus well developed; 
ancora long, moderately robust; lophus completely divided into a small 
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outer lobe and an enlarged inner lobe. Aedeagus broken, not studied. 
This species is widely distributed from northern California, 
Nevada and Utah, north through Wyoming and Montana and into British 
Columbia. 
Specimens examined: One specimen, without locality data, was 
tentatively assigned to this species. 
Genus Aerochoreûtes Rehn 
1921 Aerochor eûtes Rehn, Trans. Amer. Ent. Soc. , 47:172. 
Genotype: Oedipoda carliniana Thomas. 
Form robust. Fastigium broad, width at least as great as length; 
frontal costa broad; face subvertical in profile; lateral foveola small; 
antenna equal in length to head and pronotum. Pronotum short, con­
stricted, broad across metazona, which is twice as long as prozona; 
posterior margin of pronotum rectangular; median carina distinct on 
anterior portion of prozona, less distinct in middle section, becoming 
sub-obsolete on metazona, with two incisions; lateral carina well 
developed on anterior metazona. Tegmen surpassing apex of abdomen, 
intercalary vein well developed; radiate veins of entire anal field of 
wing distinctly incrassate. 
Lateral plate of epiphallus well developed; anterior projection 
and ancora recurved over epiphallus which is distinctly curved; ancora 
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robust; lophus linear, subparallel to bridge. Aedeagus robust, the 
valves with well developed lobes. 
This genus was set up to include forms previously referred to 
Circotettix which were distinct and showed more affinity with the Old 
World genus Bryodema (Rehn, 1921), Aerochor eûtes can be distinguished 
from Circotettix by the male fastigium which is sub equal in length and 
breadth and by the swollen superjacent radiate veins. 
The genus consists of a single species which has been divided into 
two distinct geographic races. 
Aerochor eûtes carlinianus carlinianus (Thomas) 
(Figs. 165-166) 
Epiphallus as described for genus, with ancora short and robust. 
Apical valve of penis slightly curved at apex, broadly projected anterior 
to lobe, projected beyond valve of cingulum. 
This race is eastern and northern, occurring in the northern 
Great Plains, northern Rocky Mountains and central British Columbia. 
Specimens examined: Canyon City, Colorado, July 2, 1949, R. H. 
Beamer. 
Atypical carlinianus was examined from Cheyenne, Wyoming 
(August 14, 1950, N. Davis). These specimens showed characters of both 
races (Fig. 166). 
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Aerochor eûtes carlinianus strepitus Rehn 
(Fig. 167) 
Epiphallus very similar to carlinianus, but with ancora much 
longer; valve of cingulum more decidedly truncate apically; apical valve 
of penis less broadly produced anterior to lobe; apices of valves sub-
equal. 
This is a race of the Great Basin and Green River regions. 
Specimens examined: Carey, Idaho, July 8, 1938, B. F. Coon. 
Genus Hadrotettix Scudder 
1876 Hadrotettix Scudder, An. Rept. Chief Eng. 1876, App. JJ, p. 511. 
Genotype: Gryllus trifasciatus Say. 
Vertex declivent anteriorly, almost rounding into partly sulcate 
frontal costa; lateral foveola of vertex obsolete. Disc of pronotum 
flattened, smooth except for small elongate rugae on metazona, posterior 
margin rectangular or acute; median carina nearly obliterated with two 
transverse incisions; metazona much longer than prozona. Tegmen sur­
passing apex of abdomen, intercalary vein well developed, with stridula-
tory ridge. 
Anterior projection and lateral plate of epiphallus continuous, well 
developed, broadly rounded; ancora long; lophus divided into a large outer 
lobe and an inner oval lobe, the two connected by a broad median section. 
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Aedeagus long, robust; apical valve of penis with poorly developed lobe, 
projected anteriorly as broad, robust apex extending beyond valve of 
cingulum which is long, straight, its apex truncate. 
This genus was established on a strikingly banded Oedipodinae with 
long, rather coarse antennae, from the Arkansas River, described by 
Say. Subsequently, the species was described under two other names. 
Other species have been described in the genus which have been trans­
ferred to Trimerotropis, indicating a close relationship of the two genera, 
especially in regard to general markings and appearance. 
From its nearest relatives, Trimerotropis and Circotettix, the 
genus can be distinguished by its robust form, the long antennae, and 
the inner face of the hind femora which are bluish-black. 
The genus consists of a common species found throughout the 
Rocky Mountain states and adjacent areas, and a second questionable 
species from Mexico. 
Hadrotettix trifasciatus (Say) 
(Figs. 168-169) 
Epiphallus and aedeagus as described for genus. Fig. 169 repre­
sents the aedeagus of a teneral specimen and accounts for the difference 
4 
in general shape. 
This species has an extensive distribution on the Great Plains east 
of the Rocky Mountains. It ranges from southern Alberta and 
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Saskatchewan in Canada south to Texas. Eastern limits of distribution 
are North and South Dakota, Iowa, Missouri, Oklahoma and Texas. The 
distribution is limited to the south by northern Chihuahua, Mexico. 
Specimens examined: Plymouth Co. , Iowa, July 25, 1936; Wood­
bury Co. , Iowa, July 16, 1938 (teneral); Wentzville, Missouri, July 24, 
1949, W. S. Craig; Collingsworth Co. , Texas, August, 1938, G. C. 
Decker; Patagonia, Arizona, August 16, 1937, H. M. Harris; Gurnsey, 
Wyoming, July 16, 1950, N. Davis. 
Genus Shotwellia Gurney 
1940 Shotwellia Gurney, Proc. Ent. Soc. Wash. , 32:3. 
Genotype: Shotwellia isleta Gurney. 
This genus is monotypic. No specimens were available for study 
of the phallic complex and any general references are referrable to 
Gurney. It is closely related to Hadrotettix, but also exhibits certain 
characters suggestive of Heliastus and Anconia. It is an aberrant 
oedipodine inasmuch as the metasternal interspace is linear. Speci­
mens are of medium size, rather slender (male) to moderately robust 
(female). 
The description was made from three specimens collected in 
Bernalillo County, New Mexico (the type locality) and Durango, Mexico. 
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Genus Heliastus Saussure 
1884 Heliastus Saussure, Mem. soc. phys. hist. nat. de Geneve, 28(9): 
212 .  
Genotype: Oedipoda sumichrasti Saussure. 
Head prominent, nearly smooth, face almost perpendicular; eye 
small, subglobose; antenna much longer than combined head and pro­
notum; sides of frontal costa subparallel, the carinae disappearing below 
median ocellus; lateral foveola subobsolete. Disc of pronotum granu­
late, metazona slightly longer than prozona; median carina a raised line 
on metazona, subobsolete on prozona; with two transverse incisions; 
lateral lobe of pronotum subparallel, posterior angle rounded or greatly 
produced as a downward extension; posterior margin of pronotum rec-
tangulate. Tegmen surpassing apex of abdomen, intercalary vein absent. 
Posterior femur very robust. 
Epiphallus distinctly different from any other oedipodine genus 
studied. Anterior projection and ancora recurved over rest of epi­
phallus, the ancora robust; lateral plate extending and continuous with 
lophus except for a minute posterior projection; lophus completely 
divided, the inner lobe minute and attached by a stalk-like projection to 
main body of lophus. Aedeagus typically oedipodine, the valves with 
well developed lobes. 
This is one of several genera which are not oedipodine in all 
characters. Superficially it resembles Hadrotettix, but lacks an 
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intercalary vein on the tegmina, and the odd prolongation of the lophus 
of the epiphallus is not suggestive of other North American Oedipodinae. 
Until a complete study of all species within the genus can be made, how­
ever, it is retained in the Oedipodinae as an aberrant form of the sub­
family. 
The two species studied are so distinct in characters of the frontal 
costa, the pronotum, and the epiphallus that two genera are suggested. 
Revision is necessary to establish their relationships. 
Eight or nine species are now recognized in the genus. 
Heliastus sumichrasti (Saussure) 
(Fig. 170) 
Anterior projection and ancora recurved greatly over rest of 
epiphallus; lateral plate extending nearly continuously as the lophus 
except for a minute posterior projection; lophus constricted and extending 
posteriorly as a broad lobe, completely divided, the inner lobe minute 
and connected by a bridge. Aedeagus curved; apical valve of penis 
with distinct lobe, while on the valve of cingulum it is poorly developed. 
This species is limited in distribution to Mexico. 
Specimens examined: Orizaba, Vera Cruz, Mexico, January 9-16, 
1892, H. Osborn; 20 miles southwest of Pamico, Vera Cruz, Mexico, 
June 15, 1958, J. C. Schaffner; 20 miles southeast of Acapulco, Guererro, 
Mexico, January 9, 1956, J. C. Schaffner; 14 miles southeast of Vera 
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Cruz, Vera Cruz, Mexico, June 16, 1958, J. C. Schaffner. 
Heliastus benjamini Caudell 
(Fig. 171) 
Anterior projection and ancora recurved greatly over rest of epi­
phallus as in sumichrasti. Ancora slender; posterior projection 
minute, the lateral lobe for the most part extending as the lophus which 
is completely divided; outer lobe very large and projected posteriorly; 
inner lobe small and attached by a bridge. Aedeagus curved, the valves 
with well developed lobes. 
This species occurs in Arizona, New Mexico and Mexico. 
Specimens examined: 20 miles southeast of Agua Prieta, Sonora, 
Mexico, August 25, 1957, R. E. Widdows; 1 mile south of Elmuris, 
Sonora, Mexico, August 26, 1957, R. E. Widdows; Baboquivari Moun­
tains , Arizona, July 17, 1950, R. E. and L. D. Beamer. 
Genus Anconia Scudder 
1876 Anconia Scudder, An. Rept. Chief Eng. 1876, App. JJ, p. 514. 
Genotype: Anconia Integra Scudder. 
Head rather small; fastigium nearly flat, a little transversely 
sulcate between the eyes, the lateral carinae somewhat elevated but 
blunt, bent slightly inward and less elevated beyond the eyes; continuous 
with the outer margins of the flat frontal costa; lateral foveola flat; 
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eye ovate, large. Disc of pronotum smooth, median carina scarcely 
visible on the posterior lobe, obsolete on the anterior lobe, principal 
sulcus extending across disc; anterior margin notched in the middle, 
posterior margin obtusely angled, rounded; prozona and metazona sub-
equal in length. Tegmen very long and straight, with slight costal 
shoulder, intercalary vein heavy, with stridulatory ridge. Hind femur 
very slender, reaching apex of abdomen. 
Epiphallus curved; ancora large, robust; lophus without median divi­
sion, projecting anteriorly. Aedeagus long, curved; valve of cingulum 
with well developed lobe, the apex rounded; apical valve of penis produced 
considerably beyond valve of cingulum, lobe poorly developed. 
Anconia is one of several genera which is not quite oedipodine in 
many characters. It is somewhat suggestive of Shotwellia, according to 
Gurney (1940). It is typically oedipodine, however, in the structure of the 
intercalary vein and in the form of the epiphallus and aedeagus. Three 
species are recognized in the genus. 
Anconia intégra Scudder 
(Fig. 172) 
Epiphallus and aedeagus as described for genus. 
The type locality of this species is the Mojave Desert in Southern 
California. It occurs through southern Nevada to southern Utah and 
Arizona. 
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Specimens examined: Eloy, Arizona, July 11, 1947, A. C. Michener; 
Coyote Wells, California, July 20, 1947, A. C. Michener. 
Genus Spaniacris Hebard 
1937 Spaniacris Hebard, Trans. Amer. Ent. Soc., 63:375. 
Genotype: Ramona deserticola Bruner. 
No specimens of this genus were available for study. According to 
Hebard, it is most closely related to Anconia and Coniana. The genus 
was originally described by Bruner (1906) as Ramona, which name is 
preoccupied in the Coleoptera. 
The genotype is the only species known. It is apparently found only in 
limited areas in extreme south central California. 
Genus Coniana Caudell 
1915 Coniana Caudell, Proc. U. 5. Nat. Mus., 49:26. 
Genotype: Coniana snowi Caudell. 
Head declivent, produced in front of antennae; fastigium quadrate, 
the carinae not prominent; frontal costa subparallel, the carinae sub-
obsolete and disappearing between median ocellus and clypeus. Disc of 
pronotum flat, granulate, the posterior margin broadly rounded; median 
carina evident only as a raised line on metazona, absent on prozona, with 
one transverse incision in middle of pronotum; anterior transverse 
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incision not completely traversing disc; lateral lobe of pronotum subparallel, 
the posterior margin prolonged into rounded lobe; tegmen surpassing apex 
of abdomen, intercalary vein present but not stridulatory; wing hyaline. 
Anterior projection and ancora recurved, the ancora short, 
moderately robust; posterior projection minute; lateral plate continuous 
with lophus, which is plate-like, with small rounded inner lobe near bridge. 
Only one male specimen was available for study. The aedeagus 
was broken when the phallic complex was removed from the genital chamber, 
and was not studied. 
This minute oedipodine species superficially resembles Xeracris, 
which has been transferred to the Truxalinae. However, the stridulatory 
pegs are absent on the inner carina of the posterior femur and so the genus 
is retained in the Oedipodinae. 
Only one species is known. 
Coniana snowi Caudell 
(Fig. 173) 
Epiphallus as described in genus. Aedeagus not studied. 
The species is distributed from Arizona (type locality Bill Williams 
Fork) north to southwestern Utah and west to California. 
Specimens examined: One male, sand dunes near Palm Springs, 
Riverside Co. , California, May 29, 1954, A. H. Barnum. 
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Diagram 2. Generic relationships of Oedipodinae 
(Comparative numbers of species indi­
cated by size of circles) 
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MISCELLANEOUS TRUXALINAE 
Many genera possess characters common to both Truxalinae and 
Oedipodinae. The Truxalinae (Acridinae or Tryxalinae of some authors) 
are commonly referred to as the "slant-faced locusts" because of the 
acute angle of the face with the vertex. This character has been too 
variable to be of any significance, and several genera have been trans­
ferred from one subfamily to the other several times, due to the apparent 
absence of a stable character. There has been considerable difference 
of opinion among specialists as to the genus Aulocara Scudder, which was 
originally described as truxaline. Saussure (1888), however, included it 
in Oedipodinae, as did McNeill (1897), in his revision of Truxalinae, on 
the basis of its omission from the revision. Scudder (1897a) still con­
sidered it as truxaline in his classification of the genera. Caudell (1903) 
considered it as Oedipodinae, and later (Caudell, 1915) divided the genus 
into Aulocara and a new genus Heliaula. Finally in 1937 Hebard trans­
ferred these two genera back to Truxalinae, and they are now considered 
to be members of that subfamily. 
At the same time Hebard described the genus Cibolacris from an 
existing species and referred it to the group Heliasti of the Oedipodinae. 
This genus agrees with Heliastus in certain characters, but is also 
suggestive of Heliaula. On the basis of new characters, Cibolacris must 
be transferred to the Truxalinae. Members of the genus have an obvious 
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stridulatory ridge on the posterior femur, and so cannot be considered to 
be oedipodine. Hebard called attention to this condition when the genus 
was described, but the character was not then in use in the system of 
classification. Cibolacris lacks an intercalary vein on the tegmen, as 
does Heliastus, but this condition is variable in the two subfamilies. 
Heliastus, on the other hand, has no stridulatory pegs on the posterior 
femur, at least in those species studied, and so must be retained in the 
Oedipodinae. 
Only Cibolacris parviceps (F. Walker) is known, but the species 
has been subdivided into three geographic races, the limits of which 
have not been satisfactorily determined. 
The genus Xeracris of Caudell, which consists of one species (X. 
minimus (Scudder)), has heretofore been considered to belong to the 
Oedipodinae. This species appears to be a minute Anconia, which is a 
true oedipodine genus, and has a reduced intercalary vein on the tegmen. 
However, it also has minute stridulatory pegs on the posterior femur and 
must also be transferred to the Truxalinae. 
Other genera have been variously listed or described as oedipodine, 
but are now recognized as truxaline. Acrolophitus of Thomas was con­
sidered to be oedipodine on the basis of its cristate median carina on 
the metazona, but is now a recognized truxaline. Likewise, Pedio-
scirtetes of Thomas, a truxaline, was considered to belong to the 
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Oedipodinae on the basis of its colored hind wings. 
Other genera which might be confused with the Oedipodinae by-
superficial resemblance include Zapata of Bruner, Drepanopterna of 
Rehn, Ligurotettix of McNeill and Goniatron of Bruner. 
Until a complete study of all known species is made in the Oedi­
podinae and Truxalinae it will be difficult to establish definite relation­
ships. 
As a basis of comparison the phallic complex of several truxaline 
genera, some resembling Oedipodinae and some definitely not closely 
related to that subf amily, were studied. They all exhibited a close 
relationship to each other in the characters of the epiphallus and 
aedeagus and were distinctly different from the Oedipodinae. 
Truxalinae studied 
Ageneotettix deorum deorum (Scudder) (Fig. 174). Bodarc, 
Nebraska, August 14, 1938, J. Denning. 
Aulocara elliotti (Thomas) (Fig. 175). Bodarc, Nebraska, 
August 4, 1938, J. Denning. 
Cibolacris parviceps (F. Walker ) (Figs. 176-177). McNary, 
Hudspeth Co. , Texas, June 26, 1947, 1^. H. Beamer; Belen, New Mexico, 
July 1, 1947, R. H. Beamer; White Sands, New Mexico, June 27, 1947, 
R. H. Beamer; Utah-Arizona State Line, U. S. Highway 91, June 3, 
1953, A. H. Barnum; Saltdale, California, July 26, 1947, H. S. 
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Wallace; one specimen, locality unknown. 
Drepanopterna femoratum (Scudder) (Fig. 178). Sentinal Butte, 
North Dakota, August 15, 1936. 
Heliaula rufa (Scudder) (Figs. 179-180). Toyahvale, Texas, 
June 20, 1947, R. H. Beamer; Albuquerque, New Mexico, September 3, 
1955, A. H. Barnum. 
Psoloessa delicatula Scudder (Fig. 181). White Sands, New 
Mexico, June 27, 1947, R. H. Beamer. 
Xeracris minimus (Scudder) (Fig. 182). Palm Springs, Cali­
fornia, June 24, 1952. 
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Explanation of Figures 
All Illustrations of the epiphalli and aedeagal valves are designated 
as follows: A, epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus (valves of cingulum and apical valves of penis), 
lateral view; D, miscellaneous other views of epiphallus. 
The dorsal view of the epiphallus is that view which is normally-
presented by observing the structure in its position, attached by the 
ectophallic membrane to the rest of the complex in the insect abdomen. 
The posterior view is that aspect of the epiphallus from a posterior 
position, and can best be observed after the epiphallus has been removed 
from the phallic complex. The lateral view of the valves of the aedeagus 
are represented after the ectophallic membrane and cingulum have been 
dissected from the complex. The arch of the cingulum is indicated 
only by position and not illustrated. 
PLATE 1 
Oedipodinae 
Fig. 1. Conozoa carinata Rehn. Apex of abdomen, lateral view, 
position of phallic complex indicated. 
Fig. 2. C. carinata Rehn. Phallic complex, lateral view. 
Fig. 3. C. carinata Rehn. Phallic complex, lateral view, with epi­
phallus and ectophallic membrane removed. 
Fig. 4. C. carinata Rehn. Apex of abdomen, dorsal view. 
Fig. 5. C. carinata Rehn. Phallic complex, dorsal view, position of 
epiphallus and structures underlying ectophallic membrene 
indicated. 
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PLATE 2 
Oedipodinae 
Fig. 6. Conozoa carinate Rehn. Phallic complex, dorsal view, epi­
phallus, ectophallic membrane, and processes of cingulum 
removed. 
Fig. 7. C. carinata Rehn. Phallic complex, ventral view, ecto­
phallic membrane removed. 
Fig. 8. C. carinata Rehn. Valves of aedeagus, lateral view. 
Fig. 9. C. carinata Rehn. Epiphallus. A, dorsal view; B, posterior 
view. 
Fig. 10. C. carinata Rehn. Sagittal section of phallus, diagrammatic. 
Romaleinae 
Fig. 11. Romalea microptera (Beauvois). A, epiphallus, dorsal view; 
C, valves of aedeagus, lateral view. 
Cyrtacanthacridinae 
Fig. 12. Schistocerca americana (Drury). A, epiphallus, dorsal view; 
C, valves of aedeagus, lateral view. 
Fig. 13. Melanoplus femur-rubrum femur-rubrum (DeGeer). A, epi­
phallus, dorsal view; C, valves of aedeagus, lateral view. 
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PLATE 3 
Oedipodinae 
Chortophaga viridifasciata (DeGeer). Provo, Utah. A, epi­
phallus, dorsal view; C, valves of aedeagus, lateral view. 
C. viridifasciata (DeGeer). Mt. Pleasant, Texas. Epiphallus, 
dorsal view. 
C. viridifasciata (DeGeer). Ithaca, New York. Epiphallus, 
dorsal view. 
C. viridifasciata (DeGeer). Vernal, Utah. Epiphallus, 
dorsal view. 
C. australior Rehn and Hebard. Alachua Co. , Florida. A, 
epiphallus, dorsal view; B, epiphallus, posterior view; C, 
valves of aedeagus, lateral view; D, epiphallus, anterior view. 
Chimarocephala pacifica pacifica (Thomas). Epiphallus, 
dorsal view. 
Encoptolophus sordidus sordidus (Burmeister). Ames, low a. 
A, epiphallus, dorsal view; C, valves of aedeagus, lateral 
view. 
E. sordidus sordidus (Burmeister). Ledges State Park, Iowa. 
Epiphallus, dorsal view. 
E. sordidus costalis (Scudder). Beach, North Dakota. A, epi­
phallus, dorsal view; C, valves of aedeagus, lateral view. 
E. subgracilis Caudell. Oaxaca, Mexico. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
E. otomitus (Saussure). Durango, Mexico. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Arphia sulphurea (Fabricius). Ames, Iowa. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
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PLATE 3 (Continued) 
Arphia xanthoptera (Burmeister). Ames, Iowa. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
A. pseudonietana pseudonietana (Thomas). Spanish Fork, Utah. 
A, epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
A. pseudonietana crassa Bruner. Nogales, Arizona. A, 
epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
PLATE 4 
Oedipodinae 
Fig. 29. Arphia conspersa Scudder. Las Vegas, Nevada. A, epi­
phallus , dorsal view; C, valves of aedeagus, lateral view. 
Fig. 30. A. conspersa Scudder. Glade Park, Colorado. A, epiphallus, 
dorsal view; C, valves of aedeagus, lateral view. 
Fig. 31. A. conspersa Scudder. Valentine, Nebraska. A, epiphallus, 
dorsal view; C, valves of aedeagus, lateral view. 
Fig. 32. A.conspersa Scudder. Zion National Park, Utah. Epiphallus, 
dorsal view. 
Fig. 33. A. ramona Rehn. Riverside Co. , California. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Fig. 34. Camnula pellucida (Scudder). Juab Co. , Utah. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Fig. 35. C. pellucida (Scudder). Vail Pass, Colorado. A, epiphallus, 
dorsal view;, B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Fig. 36. C. pellucida (Scudder). Park Co. , Montana. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Fig. 37. Hippiscus ocelote (Saussure). Nayarit, Mexico. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Fig. 38. H. rugosus (Scudder). Ames, Iowa. A, epiphallus, dorsal 
view; B, epiphallus,. posterior view; C, valves of aedeagus, 
lateral view. 
Fig. 39. H. rugosus (Scudder). Fairbanks, Florida. A, epiphallus, 
dor sal-view; B, epiphallus, posterior view. 

PLATE 5 
Oedipodinae 
Fig. 40. Pardalophora apiculata (Harris). Fraser, Iowa. A, epi­
phallus, dorsal view; B, epiphallus, posterior view; C, valves 
of aedeagus, lateral view. . 
Fig. 41. P. phoenicoptera (Burmeister). Florida. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Fig. 42. P. saussurei (Scudder). Carthage, Texas. Valves of 
aedeagus, lateral view. 
Fig. 43. P. haldemanii (Scudder). Ames, Iowa. A, epiphallus, dorsal 
view; B, epiphallus, posterior view; C, valves of aedeagus, 
lateral view. 
Fig. 44. Xanthippus corallipes corallipes (Haldeman). St. George, Utah. 
A, epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Fig. 45. X. corallipes leprosus Saussure. Little America, Wyoming. 
Epiphallus, anterior view. 
Fig. 46. X. corallipes latefasciatus (Scudder). Valentine, Nebraska. 
A, epiphallus, dorsal view; B, epiphallus, posterior view; 
D, epiphallus, anterior view. 
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PLATE 6 
Oedipodinae 
Fig. 47. Xanthippus corallipes pantherinus (Scudder). Collingsworth 
Co. , Texas. A, epiphallus, dorsal view; B, epiphallus, 
posterior view; C, valves of aedeagus, lateral view. 
Fig. 48. X. griseus (Scudder). Alkali, Colorado. A, epiphallus, dorsal 
view; B, epiphallus, posterior view; C, valves of aedeagus, 
lateral view. 
Fig. 49. Cratypedes neglectus (Thomas). Gardner, Montana. A, epi­
phallus, dorsal view; B, epiphallus, posterior view. 
Fig. 50. C. neglectus (Thomas). Blue Mesa, Colorado. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Fig. 51. Agymnastus ingens (Scudder). Epiphallus, dorsal view. 
Fig. 52. Leprus wheeleri (Thomas). Logan, New Mexico. A, epi­
phallus, dorsal view; B, epiphallus, posterior view; C, valves 
of aedeagus, lateral view. 
Fig. 53. L. robustus Hebard. Chihuahua, Mexico. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Fig. 54. L. cyaneus Cockerell. Big Bend, Texas. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
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PLATE 7 
Oedi.podi.nae 
Tropidolophus formosus (Say). La Junta, Colorado. A, epi­
phallus, dorsal view; B, epiphallus, posterior view; C, valves 
of aedeagus, lateral view. 
T. formosus (Say). Quay Co. , Texas. Epiphallus, dorsal view. 
Dissosteira Carolina (Linnaeus). Ames, Iowa. A, epiphallus 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
D. Carolina (Linnaeus). Grand Junction, Colorado. A, epi­
phallus, dorsal view; B, epiphallus, posterior view. 
D. longipennis (Thomas). La Junta, Colorado. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
D. spurcata Saussure. Spanish Fork, Utah. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Spharagemon equale (Say). Collingsworth Co. , Texas. A, 
epiphallus, dorsal view; B, epiphallus, posterior view; C, valves 
of aedeagus, lateral view. 
Sy equale (Say). Glad Valley, South Dakota. A, epiphallus, 
dorsal view; B, epiphallus, posterior view. 
£>. collare (Scudder). Wichita Falls, Texas. A, epiphallus, 
dorsal view; B, epiphallus, posterior view. 
^3. collare (Scudder). Grand Junction, Colorado. A, epi­
phallus, dorsal view; B, epiphallus, posterior view. 
S. bolli bolli Scudder. Ames, Iowa. A, epiphallus, dorsal 
view; B, epiphallus, posterior view; C, valves of aedeagus, 
lateral view. 
S. bolli bolli Scudder. Ames, Iowa. A, epiphallus, dorsal 
view; B, epiphallus, posterior view; C, valves of aedeagus, 
lateral view. 
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PLATE 8 
Oedipodinae 
Spharagemon crepitans (Saussure). Gainsville, Florida. A, 
epiphallus, dorsal view; B, epiphallus, posterior view; C, valves 
of aedeagus, lateral view. 
Si. saxatile Morse. Wakulla, Florida (?). A, epiphallus, 
dorsal view; B, epiphallus, posterior view. 
Microtes occidentals (Bruner). Monterey, California. A, 
epiphallus, dorsal view; B, epiphallus, posterior view; C, 
valves of aedeagus, lateral view. 
Scirtetica marmorata marmorata (Harris). Long Island, New 
York. A, epiphallus, dorsal view; B, epiphallus, posterior 
view; C, valves of aedeagus, lateral view. 
S. marmorata picta (Scudder). Alachua, Florida. A, epi­
phallus, dorsal view; B, epiphallus, posterior view. 
S. ritensis Rehn. Santa Rita Mountains, Arizona. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of aedeagus, 
lateral view. 
Lactista punctatus (Sta.1). Nayarit, Mexico. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of aedea­
gus, lateral view. 
L. punctatus (Sta.1). Oaxaca, Mexico. A, epiphallus, dorsal 
view; B, epiphallus, posterior view; C, valves of aedeagus, 
lateral view. 
L. oslari Gaudell. Wickenburg, Arizona. A, epiphallus, dorsal 
view; B, epiphallus, posterior view; C, valves of aedeagus, 
lateral view. 
Platylactista aztecus (Saussure). Nogales, Mexico. A, epi­
phallus, dorsal view; B, epiphallus, posterior view. 
Leuronotina orizabae (Saussure). Epiphallus, dorsal view. 
Tomonotus mexicanus Saussure. Oaxaca, Mexico. A, epi­
phallus, dorsal view; B, epiphallus, posterior view; C, valves 
of aedeagus, lateral view. 
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Fig. 79. Derotmema haydenii haydenii (Thomas). Timberlake, South 
Dakota. A, epiphallus, dorsal view; B, epiphallus, posterior 
view; C, valves of aedeagus, lateral view. 
Fig. 80. D. haydenii laticinctum Scudder. Albuquerque, New Mexico. 
A, epiphallus, dorsal view; B, epiphallus, posterior view. 
Fig. 81. D. haydenii mesembrinum Rehn. Natalia, Texas. A, epi­
phallus, dorsal view; B, epiphallus, posterior view; C, valves 
of aedeagus, lateral view. 
Fig. 82. D. delicatulum Scudder. Mesquite, Nevada. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Fig. 83. D. delicatulum Scudder. Garrison, Utah. A, epiphallus, 
dorsal view; B, epiphallus, posterior view. 
Fig. 84. D. saussureanum Scudder. Saugus, California. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
PLATE 9 
Oedipodinae 
Fig. 85. Trepidulus rosaceus (Scudder). Wickenburg, Arizona. A, 
epiphallus, dorsal view; B, epiphallus, posterior view; C, 
valves of aedeagus, lateral view. 
Fig. 86. Rehnita gracilipes (Caudell). San Bernardino Ranch, Arizona. 
A, epiphallus, dorsal view; B, epiphallus, posterior view; C, 
valves of aedeagus, lateral view. 
Fig. 87. R. capito (Stâl). Kerrville, Texas. A, epiphallus, dorsal 
view; B, epiphallus, posterior view; C, valves of aedeagus, 
lateral view. 
Fig. 88. Trachyrhachys kiowa kiowa (Thomas). Sioux Co. , Iowa. A, 
epiphallus, dorsal view; B, epiphallus, posterior view; C, valves 
of aedeagus, lateral view. 
Fig. 89. T. kiowa fuscifrons (Stal). Cisco, Texas. A, epiphallus, dorsal 
view; B, epiphallus, posterior view; C, valves of aedeagus, 
lateral view. 
Fig. 90. T. kiowa thomasi (Caudell). Cherokee Co. , Kansas. A, epi­
phallus, dorsal view; B, epiphallus, posterior view; C, valves 
of aedeagus, lateral view. 
Fig. 91. T. kiowa thomasi (Caudell). Ames, Iowa. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Fig. 92. T. kiowa texana Saussure. Nuevo Leon, Mexico. A, epi­
phallus, dorsal view; B, epiphallus, posterior view; C, valves 
of aedeagus, lateral view. 
Fig. 93. T. kiowa texana Saussure. Natalia, Texas. A, epiphallus, 
dorsal view; B, epiphallus, posterior view. 
Fig. 94. T. aspera Scudder. Las Vegas, New Mexico. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
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Fig. 95. Trachyrhachys mexicana Saussure. Jalisco, Mexico. A, epi-
phallus, dorsal view; B, epiphallus, posterior view; C, valves 
of aedeagus, lateral view. 
Fig. 96. T. mexicana Saussure. Patagonia, Arizona. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Fig. 97. _T. coronata Scudder. Ruidoso, New Mexico. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Fig. 98. Meta tor pardalinus (Saussure). Timberlake, South Dakota. 
A, epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Fig. 99. M. nevadensis (Bruner). Lovelock, Nevada. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
PLATE 10 
Oedi.pod.Lnae 
Fig. 100. Mestobregma plattei plattei (Thomas). Rush Co. , Kansas. 
A, epiphallus, dorsal view; B, epiphallus, posterior view. 
Fig. 101. M. plattei plattei (Thomas). Barber Co., Kansas. A, epi­
phallus, dorsal view; B, epiphallus, posterior view; C, valves 
of aedeagus, lateral view. 
Fig. 102. M. plattei rubripenne (Bruner). Atasco Mountains, Arizona. 
A, epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Fig. 103. M. plattei rubripenne (Bruner). Prescott, Arizona. A, epi­
phallus; B, epiphallus, posterior view. 
Fig. 104. M. plattei corrugata (Scudder). Santa Fe, New Mexico. 
A, epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Fig. 105. M. plattei corrugata (Scudder). Big Bend, Texas. A, epi­
phallus, dorsal view; B, epiphallus, posterior view. 
Fig. 106. M. impexum Rehn. Ruby Canyon, Utah. A, epiphallus, dorsal 
view; B, epiphallus, posterior view; C, valves of aedeagus, 
later 9.1 view. 
Fig. 107. M. terricolor Rehn. Douglas, Arizona. A, epiphallus, dorsal 
view; B, epiphallus, posterior view; C, valves of aedeagus, 
lateral view. 
Fig. 108. Psinidia fenestralis fenestralis (Serville). Muscatine, Iowa. 
A, epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Fig. 109. P. fenestralis fenestralis (Serville). Red Level, Florida. 
A, epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Fig. 110. P. fenestralis frater Rehn. Rockport, Texas. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
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PLATE 10 (Continued) 
Fig. 111. Psinidia amplicornis Caudell. Cameron Co. , Texas. A, 
epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Fig. 112. Conozoa wallula (Scudder). Umatilla Co. , Oregon. A, epi­
phallus, dorsal view; B, epiphallus, posterior view; C, 
valves of aedeagus, lateral view. 
Fig. 113. C. wallula (Scudder). Mineral Co. , Nevada. A, epiphallus, 
dorsal view; B, epiphallus, posterior view. 
Fig. 114. C. wallula (Scudder). Utah Lake, Utah. A, epiphallus, 
dorsal view; B, epiphallus, posterior view. 
Fig. 115. _C. wallula (Scudder). Niles, California. A, epiphallus, 
dorsal view; B, epiphallus, posterior view. 
Fig. 116. C. wallula (Scudder). Millard Co. , Utah. A, epiphallus, 
dorsal view; B, epiphallus, posterior view. 
PLATE 11 
Oedi.podi.nae 
Fig. 117. Conozoa sulcifrons sulcifrons (Scudder). Maricopa Co. , 
Arizona. A, epiphallus, dorsal view; B, epiphallus, posterior 
view; C, valves of aedeagus, lateral view. 
Fig. 118. C. sulcifrons sulcifrons (Scudder). St. George, Utah. A, 
epiphallus, dorsal view; B, epiphallus, posterior view. 
Fig. 119- C. sulcifrons sulcifrons (Scudder). Toquerville, Utah. 
A, epiphallus, dorsal view; B, epiphallus, posterior view. 
Fig. 120. C. sulcifrons acuminata Scudder. Grand Junction, Colorado. 
A, epiphallus, dorsal view; B, epiphallus, posterior view. 
Fig. 121. C. carinata Rehn. Chiricahua Mountains, Arizona. A, epi­
phallus, dorsal view; B, epiphallus, posterior view; C, 
valves of aedeagus, lateral view. 
Fig. 122. C. carinata Rehn. Santa Rita Mountains, Arizona. A, epi­
phallus, dorsal view; B, epiphallus, posterior view. 
Fig. 123. Trimerotropis hyalina McNeill. Antioch, California. A, 
epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Fig. 124. _T. texana (Bruner). Cuba, New Mexico. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Fig. 125. T. texana (Bruner). Ft. Hancock, Texas. A, epiphallus, 
dorsal view; B, epiphallus, posterior view. 
Fig. 126. T. rebellis (Saussure). Mint Canyon, California. A, epi­
phallus, dorsal view; B, epiphallus, posterior view; C, 
valves of aedeagus, lateral view. 
Fig. 127. T. rebellis (Saussure). Indio, California. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
, aedeagus, lateral view. 
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Fig. 128. Trimerotropis cristata McNeill. Palm City, California. 
A, epiphallus, dorsal view; B, epiphallus, posterior 
view; C, valves of aedeagus, lateral view. 
Fig. 129. T. cristata McNeill. Campo, California. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Fig. 130. T. bilobata Rehn and Hebard. Grand Junction, Colorado. 
A, epiphallus, dorsal view; B, epiphallus, posterior 
view; C, valves of aedeagus, lateral view. 
Fig. 131. T. bilobata Rehn and Hebard. Widtsoe, Utah. A, epi­
phallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Fig. 132. T. bilobata Rehn and Hebard. Cowley, Wyoming. A, epi­
phallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Fig. 133. T. bilobata Rehn and Hebard. My ton, Utah. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Fig. 134. T. gracilis gracilis (Thomas). Cimarron, Colorado. 
A, epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Fig. 135. T. cincta (Thomas). Mack, Colorado. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
PLATE 12 
Oedipodinae 
Fig. 136. Trimerotropis fontana Thomas. Spanish Fork, Utah. A, 
epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Fig. 137. T. thalassica Bruner. Idyllwild, California. A, epi­
phallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Fig. 138. T. thalassica Bruner. Cajon Pass, California. A, epi­
phallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Fig. 139. T. koebelei (Bruner). Yosemite National Park, California. 
A, epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Fig. 140. JT. citrina Scudder. Ames, Iowa. A, epiphallus, dorsal 
view; B, epiphallus, posterior view; C, valves of aedeagus, 
lateral view. 
Fig. 141. T. tolteca tolteca (Saussure). Durango, Mexico. A, epi­
phallus, dorsal view; B, epiphallus, posterior view; C, 
valves of aedeagus, lateral view. 
Fig. 142. T. tolteca modesta Bruner. Chiricahua Mountains, Ari­
zona. A, epiphallus, dorsal view; B, epiphallus, posterior 
view; C, valves of aedeagus, lateral view. 
Fig. 143. T. latifasciata Scudder. Platte, South Dakota. A, epi­
phallus, dorsal view; B, epiphallus, posterior view; C, 
valves of aedeagus, lateral view. 
Fig. 144. T. californica Bruner. Saugus, California. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Fig. 145. T. strenua McNeill. Chihuahua, Mexico. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
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Fig. 146. Trimerotropis pacifica Bruner. Lemon Cove, California. 
A, epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Fig. 147. _T. pallidipennis pallidipennis (Burmeister). Grand Junc­
tion, Colorado. A, epiphallus, dorsal view; B, epiphallus, 
posterior view; C, valves of aedeagus, lateral view. 
Fig. 148. T. pallidipennis pallidipennis (Burmeister). Perry, 
Washington. A, epiphallus, dorsal view; B, epiphallus, 
posterior view; C, valves of aedeagus, lateral view. 
Fig. 149- T. pallidipennis pallidipennis (Burmeister). Vera Cruz, 
Mexico. A, epiphallus, dorsal view; B, epiphallus, 
posterior view; C, valves of aedeagus, lateral view. 
Fig. 150. T. inconspicua Bruner. Fruita, Colorado. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Fig. 151. T. diversellus Hebard. Yellowstone National Park, 
Wyoming. A, epiphallus, dorsal view; B, epiphallus, 
posterior view; C, valves of aedeagus, lateral view. 
PLATE 13 
Oedipodinae 
Fig. 152. Trimerotropis fratercula McNeill. Little America, 
Wyoming. A, epiphallus, dorsal view; B, epiphallus, 
posterior view; C, valves of aedeagus, lateral view. 
Fig. 153. T. s tiff usa suffusa Scudder. Cheyenne, Wyoming. A, epi­
phallus, dorsal view; B, epiphallus, posterior view; C, 
valves of aedeagus, lateral view. 
Fig. 154. T. suffusa suffusa Scudder. Grand Mesa, Colorado. 
A, epiphallus, dorsal view; B, epiphallus, posterior view. 
Fig. 155. T. cyaneipennis Bruner. Utah Co. , Utah. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Fig. 156. T. caeruleipennis Bruner. Lovelock, Nevada. A, epi­
phallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Fig. 157.' JT. caeruleipennis Bruner. Lehi, Utah. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Fig. 158. JT. sparsa (Thomas). Fruita, Colorado. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Fig. 159. T. sparsa (Thomas). McNary, Texas. A, epiphallus, dor­
sal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Fig. 160. Circotettix rabula rabula Rehn and Hebard. Duchesne Co. , 
Utah. A, epiphallus, dorsal view; B, epiphallus, posterior 
view; C, valves of aedeagus, lateral view. 
Fig. 161. C. rabula rabula Rehn and Hebard. Epiphallus, dorsal 
view (deformed). 
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Fig. 162. Circotettix rabula altior Rehn. Pingree Park, Colorado. 
A, epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Fig. 163. C. rabula nigrafasciatus Beamer. Lingle, Wyoming. A, 
epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Fig. 164. C. undulatus (Thomas). Epiphallus, dorsal view. 
Fig. 165. Aerochoreutes carlinianus carlinianus (Thomas). Canyon 
City, Colorado. A, epiphallus, dorsal view; B, epiphallus, 
posterior view; C, valves of aedeagus, lateral view. 
Fig. 166. A. carlinianus carlinianus (Thomas). Cheyenne, Wyoming. 
A, epiphallus, dorsal view; B, epiphallus, posterior view. 
PLATE 14 
Fig. 167. 
Fig. 168. 
Fig. 169. 
Fig. 170. 
Fig. 171. 
Fig. 172. 
Fig. 173. 
Fig. 174. 
Fig. 175. 
Fig. 176. 
Oedipodinae 
Aerochoreutes carlinianus strepitus Rehn. Carey, Idaho. 
A, epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Hadrotettix trifasciatus (Say). Plymouth Co., Iowa. 
A, epiphallus, dorsal view; B, epiphallus, posterior 
view; C, valves of aedeagus, lateral view. 
H. trifasciatus (Say). Woodbury Co. , Iowa. A, epiphallus, 
dorsal view; B, epiphallus, posterior view. 
Heliastus sumichrasti (Saussure). Vera Cruz, Mexico. 
A, epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
H. benjamini Caudell. Sonora, Mexico. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Anconia intégra Scudder. Eloy, Arizona. A, epiphallus, 
dorsal view; B, epiphallus, posterior view; C, valves of 
aedeagus, lateral view. 
Coniana snowi Caudell. Palm Springs, California. Epi­
phallus, dorsal view. 
Truxalinae 
Ageneotettix deorum deorum (Scudder). Bodarc, Nebraska. 
A, epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Aulocara elliotti (Thomas). Bodarc, Nebraska. A, epi­
phallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Cibolacris parviceps (F. Walker). Belen, New Mexico. 
A, epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
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Fig. 177. Cibolacris parviceps (F. Walker). Utah-Arizona State 
Line, U. S. Highway 91. A, epiphallus, dorsal view; 
B, epiphallus, posterior view; C, valves of aedeagus, 
lateral view. 
Fig. 178. Drepanopterna femoratum (Scudder). Sentinal Butte, 
North Dakota. A, epiphallus, dorsal view; B, epiphallus, 
posterior view; C, valves of aedeagus, lateral view. 
Fig. 179. Heliaula rufa (Scudder). Tohahvale, Texas. A, epi­
phallus, dorsal view; B, epiphallus, posterior view; C, 
valves of aedeagus, lateral view. 
Fig. 180. H. rufa (Scudder). Albuquerque, New Mexico. A, epi­
phallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Fig. 181. Psoloessa delicatula Scudder. White Sands, New Mexico. 
A, epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
Fig. 182. Xeracris minimus (Scudder). Palm Springs, California. 
A, epiphallus, dorsal view; B, epiphallus, posterior view; 
C, valves of aedeagus, lateral view. 
